EPA Region 5 Records Ctr.

356949

UNITED STATES AIR FORCE

SCOTT AIR FORCE BASE
ILLINOIS

AIR MOBILITY COMMAND

SECOND DRAFT
SAMPLING & ANALYSIS PLAN
STAGE II

REMEDIAL INVESTIGATION

- FEASIBILITY STUDY
TREATABILITY STUDY

MARCH 1993

11-2597-0114.15



TABLE OF CONTENTS

QUALITY ASSURANCE PROJECT PLAN (QAPP) . . . . . . . . . 1-1

1.1 INTRODUCTION . . . + ¢ v ¢ ¢ ¢ o o « o o o« o« « « 11
1.1.1 The U.S. Air Force Installation Restoration
Program . B R
1.1.2 Purpose and Scope X 1-2
1.2 PROJECT DESCRIPTION . . . . . . . + v o & o & « « o+ 1-2
1.2.1 Project Background . . . . . . . . . . . . . 1-3
1.2.2 Project Objectives . . . . . . . . . . . . 1-10
1.2.3 Project Data Objectives . . . . . . . . . 1-17
1.2.4 Subcontractors . . . . . . . . . . . . . . 1-21
1.3 PROJECT ORGANIZATION AND RESPONSIBILITIES . . . . 1-21
1.3.1 Project Organization . . . . . . . . . . . 1-21
1.3.2 Key Project Individuals . . . . . . . . . 1-30
1.3.3 Project QA Responsibilities . . . . . . . 1-32
1.4 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT
DATA . . & & v ¢ ¢ &« ¢ o« o o o o« & o « &« & 4 « < 1-34
.4.1 QA Criteria . . . . . . . . . . . < . . . 1-34
4.2 Goals . . . . . . . 0 4 v e 4 e+ e 4« o . 1-38
1.5 SAMPLING PROCEDURES . . . . . . . . . . . . . . . 1-38
1.5.1 Sampling Protocols . . . . . . . . . . . . 1-39
1.5.2 Sample Handling . . . . . . . . . . . . . 1-39
1.6 SAMPLE CUSTODY . . . . . « & « @« & « & « +« « « « 1-39
1.6.1 Field Operations . . . . . . . . « « « « . 1-43
1.6.2 Laboratory Operations . . . . . . . . . . 1-44
1. QUIPMENT CALIBRATION PROCEDURES . . . . . 1-51
1. ALYTICAL PROCEDURES . . . . . . . . . « « « « . 1-51
1.8.1 Sample Preparation Methods and Analytical
Methods . . . .« . 1-51
1.8.2 Detection lelts and Quantlflcatlon
Criteria . . e ¢+ &+ « « « « & & < 1-53.
1.8.3 Method Callbratlon e e+« e+ <« « « « <« . 1-56

2597-0114.15 - i -



TABLE OF CONTENTS
(continued)

1.9 DATA REDUCTION, VALIDATION, AND REPORTING

Data Management
Data Reduction
Data Quality Assessment
Data Reporting

MR
wwYYw
B W R

1.10 INTERNAL QUALITY CONTROL CHECKS

1.10.1 Field Quality Control .
1.10.2 Laboratory Quality Control .
1.10.3 Control Limits . . . . . . . . .

1.11 PERFORMANCE AND SYSTEM AUDITS

1.11.1 Systems Audits . . S
1.11.2 Performance Audits . . . . . . . . .
1.11.3 Certifications . . . . . . . . . . .

1.12 PREVENTIVE MAINTENANCE

'1.13 FIELD AND LABORATORY PROCEDURES USED TO ASSESS
DATA QUALITY INDICATORS e e e e e e e

.13.1 Formulas e e e e e e e e
.13.2 Control Limits . . . e e e .
.13.3 Data Quality Assessment

.13.4 Documentation . .

R

1.14 CORRECTIVE ACTION

1.14.1 Response . .

1.14.2 Reestabllshment of Control

1.14.3 Documentation
1.15 QUALITY ASSURANCE REPORTS

1.15.1 Report Content and Reporting Procedure

2.0 FIELD SAMPLING PLAN (FSP) e e o o o o 4 4 o o o o o

2.1 FIELD OPERATIONS

2.1.1 Site Reconnaissance, Preparation and
Restoration .

2597-0114.15 - ii -

1-80
1-82
1-85
1-87

1-88

1-88
1-100
1-100
1-113
1-113
1-114

1-114

1-114
1-114
1-122
1-129
1-130
1-131
1-131
1-132
1-136
1-139
1-139

. 2-1



TABLE OF CONTENTS

(continued)

Page
2.1.2 Soil Gas Survey . . . . . . . . . . . . . 2-23
2.1.3 Soil Borings . . . e e e e e .. 2-24
2.1.4 Monitoring Well Installatlon e e e e« . . 2-32
2.1.5 Hydropunch/Soil Borings . . . . . . . . . 2-42
2.1.6 Aquifer Testing . . e+« + + « « . . 2-45
2.1.7 Vapor Extraction Testlng e e e e e e e .. 2-47
2.1.8 Surveying . . . e+« e+« « . . 2-48
2.1.9 Equipment Decontamlnatlon e e+ + + <« .« . 2-48
2.1.10 Waste Handling . . . . . . . . . « « « . . 2-49
2.1.11 Field Task Summary . . . . . . . . . . . . 2-49
2.2 ENVIRONMENTAL SAMPLING . . . . .. . . . « « . . . 2-50
2.2.1 Procedures for Collection of Samples . . . 2-50
2.2.2 Sample Handling . . . . . . . . . . . . . 2-51
2.2.3 Sample Custody . . . . . « « ¢« « « « « . . 2-52
2.2.4 QC Samples . . . e e e e e e e e . 2-87
2.2.5 Sample Analysis Summary e e+« « « « & .« . 2-89
2.3 FIELD MEASUREMENTS . . . . . . . « « « « +« . .. 2-89

2.3.1 Parameters For Field Characterization Of
Samples . . e+« + « « « « . . 2-89
2.3.2 Equipment Callbratlon e e &+ + « « <« .« . . 2-105
2.3.3 Equipment Maintenance . . . . . . . . . . 2-106
2.3.4 Decontamination . . . . . . . . . . . . . 2-106
2.4 FIELD QA/QC PROGRAM . . . . . . « +v +v v o o o . . 2-107
2.4.1 Control Parameters . . . . . . 2-107
2.4.2 Control Limits and Correctlve Actlons . . 2-108
2.5 RECORD KEEPING . . . . . « . + « « « « « « + « . 2-108
2.6 SITE MANAGEMENT . . . . . . + « « « « &« « « « « . 2-108

2597-0114.15 - iii -



LIST OF APPENDICES
FISHER ACCUMET MODEL 956 PORTABLE ANALOG pH/mV METER
YSI MODELS 33 AND 33M S-C-T METERS INSTRUCTIONS
INSTRUCTION MANUAL FOR MODEL PI 101 PHOTOIONIZATION ANALYZER

INSTRUCTION MANUAL FOR DRT-15 C PORTABLE TURBIDIMETER

2 O Q w p

TECHNICAL SPECIFICATIONS STATEMENT FOR SOIL GAS SURVEY

2597-0114.15 - iv -



Figure

LIST OF FIGURES

IRP Study Sites . . . . . . . . . . .
Project Organization and QM Responsibilities
LENL Organization Chart . .

Custody Seal

Chain-of-Custody Record . . . . . . .
Analytical Request Form . . . . . . . .-. .
Inorganic Sample Checkout Form

Organic Sample Checkout Form . . . . . .
LENL-Pensacola Labworks Sample/Data Flow
QA/QC Corrective Action Request Form
Summary: Deficient Incident Reports

Proposed Monitoring Well Locations - Site 1
Landfill . . . . . . . . « « o . . .

Proposed Surface Soil, Surface Water and Sediment

Sampling Locations

Proposed Sampling Locations - Site 2 FPTA No.
Proposed Sampling Locations - Site 3 FPTA No. 2
Proposed Sampling Locations - Site 4 FPTA No.

Proposed Hydropunch Sampling Locations - Site 5

Facility 8550

Proposed Sampling Locations - Site 5
Facility 8550 .

Proposed Sampling Locations - Site 6
Facility 1965 . . . . . . . . . . . . .
Proposed Sampling Locations - Site 8
Building 1680 . . . . . . . . < . < .+ ¢ . .

2597-0114.15 - v -

1-137

1-138



LIST OF FIGURES

(Continued)
Figqure
2-9 Soil Test Boring Record
2-10 Type II Monitoring Well Installation Diagram
2-11 - Well Development Data . . . . . . . . . .
2-12 Dedicated Well System Bladder Pump Diagram
2-13 Chain-of-Custody Record .
2-14 Field Sampling Report . . . . . . . . .
2-15 Daily Quality Control Report . . . . . .

2597-0114.15 - vi -



LIST OF TABLES

Table _ Page
1-1 Summary of Analytical Levels Appropriate to

Data UsSes . . . . ¢ « « v v o v « o o o« o . 1-20
1-2 LENL Key Personnel and Responsibilities . . . . . 1-25
1-3 Sample Containers, Amounts and Preservations . . 1-40
1-4 LENL Sample Flow and Documentation Chart . . . . 1-52
1-5 Analytical Test Methods . . . . . . . . . . . . . 1-54
1-6 Laboratory-Established Detection and Quantitation

Limits . . . . . . . . . ¢ 0 0 0 e e e e e e« . 1-57
1-7 DFTPP Key Ions and Abundance Criteria . . . . . . 1-69
1-8 BFB Key Ions and Abundance Criteria . . . . . . . 1-70
1-9 Volatile Internal Standards with Corresponding

Analytes Assigned for Quantitation . . . . . . . 1-73
1-10 Semi-Volatile Intermal Standards with

Corresponding Analytes Assigned for Quantitation 1-74
1-11 Summary of Internal Quality Control Procedures

and QC Acceptance Criteria . . . . . . . . . . . 1-101
1-12 Routine Maintenance Schedule for GC . . . . . . . 1-115
1-13 Routine Maintenance Schedule for GC/MS . . . . . 1-116
1-14 Routine Maintenance Schedule for ICP . . .. .. 1-117
1-15 Routine Maintenance Schedule for AA

Spectrophotometer . . .. . . . . . + . + . . . . . 1-118
1-15a Routine Maintenance Schedule for HPLC . . . . . . 1-119
1-15b Routine Maintenance Schedule for IR

Spectrophotometer . . . . . . . . . . . . . . . . 1-120
1-16 Control Limits for Matrix Spikes,

Matrix Spike Duplicates, and Surrogate Spikes . . 1-123
1-17 Corrective Action Procedures . . . . . . . . . . 1-133

2597-0114.15 - vii -



LIST OF TABLES

(Continued)

Table Page
2-1 Field Tasks for Remedial Investigation at

Site 1 - Landfill e e e e . 2-2
2-2 Field Tasks for Remedial Investigation at

Site 2 - Fire Protection Training Area No. 1 . . . 2-4
2-3 Field Tasks for Remedial Investigation at

Site 3 - Fire Protection Training Area No. 2 . . . 2-5
2-4 Field Tasks for Remedial Investigation at

Site 4 - Fire Protection Training Area No. 3 . . . 2-6
2-5 Field Tasks for Remedial Investigation at

Site 5 - Facility 8550 Spill Site . . 2-8
2-6 Field Tasks for Remedial Investigation at

Site 6 - Facility 1965 Spill Site 2-9
2-7 Field Tasks for Remedial Investigation at

Site 7 - Sludge Weathering Lagoon . . 2-11
2-8 Field Tasks for Remedial Investigation at

Site 8 - Building 1680 . . . . . 2-12
2-9 Field Tasks for Remedial Investigation at

Background Location 2-13
2-10 Soil Boring Details . 2-25
2-11 Criteria for Soil Sample Collection 2-27
2-12 Monitoring Well Details 2-33
2-13 Field Equipment Checklist 2-51
2-14 Ground-Water and Surface Water Samples . 2-55
2-15 Analytical Methods 2-65
2-16 Soil and Sediment Samples 2-74
2-17 Sampling Plan Detail - Soil and Sediment . . . . 2-90
2-18A Sampling Plan Detail - Aqueous 2-98
2-18B Sampling Plan Detail - Aqueous . 2-103

2597-0114.15 - viii -



Table

2-18C

2-19

LIST OF TABLES
(Continued)

Sampling Plan Detail - Aqueous

Field Corrective Action Procedures

2587-0114.15 - ix -



1.0 QUALITY ASSURANCE PROJECT PLAN (QAPP)

1.1 INTRODUCTION

This Remedial Investigation (RI) Quality Assurance Project Plan
(QAPP) is provided in support of the United States Air Force (USAF)
Installation Restoration Program (IRP) for eight sites located at
Scott Air Force Base (AFB), Illinois. This investigation will
adhere to those procedures specified in the Handbook to Support the

Installation Restoration Program (IRP) Statements of Work, IRP
‘Division Staff, May 1991 (Reprint).

1.1.1 The U.S. Air Force Installation Restoration Program

The objective of the Air Force IRP is to assess past hazardous
waste disposal and spill sites at Air Force installations and to
develop remedial actions consistent with the National Contingency
Plan (NCP) for those sites which présent a threat to human health
and welfare or the environment. This objective is achieved through
a staged Remedial Investigation/ Feasibility Study (RI/FS) process,
ultimately from which are obtained conclusions and recommendations
regarding remedial measures. This document provides descriptions
of, or references to, data quality objectives (DQOs) and procedures
associated with:

sample collection

laboratory analysis

sample custody

internal and continuing instrument/equipment calibration
internal quality control (QC) checks

performance and system audits

preventative maintenance and scheduling

data quality assessment |
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corrective action
quality assurance (QA) reports

1.1.2 Purpose and Scope

The Sampling and Analysis Plan (SAP) prescribes those procedures
necessary to perform a quality controlled sampling effort during
the execution of the project’'s scope of work. The activities
addressed by the SAP include:

Installation of monitoring wells

Soil borings

Soil-gas survey

Hydropunch survey

-Acquisition of ground-water, subsurface and surface soil,
surface water and sediment samples

Decontamination of equipment

Calibration of field instruments

Aquifer testing

Maintenance of laboratory and field QA/QC

1.2 PROJECT DESCRIPTION

The RI for Scott AFB includes eight sites: the Landfill; Fire
Protection Training Areas (FPTA) 1, 2 and 3; Facility 8550;
Facility 1965; the Sludge Weathéring Lagoon; and Building 1680.
The RI for each site is designed to delineate the vertical and
horizontal extent of contamination and to collect data to
characterize environmental conditions and quantitatively estimate
the risk to human health and to the environment. The following
sections describe the site-specific background and history.

2597-0114.15 1-2



1.2.1 Project Background

Scott AFB is located in western Illinois, approximately 20 miles
southeast of St. Louis, Missouri. The base is bordered by
agricultural land on all sides and comprises 2,503 acres.

Scott AFB was established in 1917 for the training of airplane
pilots. In 1920, Scott Field was designated as a lighter-than-air
station, with dirigible airships and balloons assigned to the
field. In the early 1930s, the 15th Observation Sgquadron was
assigned to Scott. With this assignment came the closure of
lighter-than-air activities; the closure was final in 1937.

A new construction program began in 1938. With this program came
the destruction of earlier structures (World War I and lighter-
than-air era). Four concrete runways were constructed in the early
1940s. Scott was a Communications Training Center during World War
II, with the majority of airborne duty operators/mechanics
receiving training. - Air Training Command Headquarters was
transferred to Scott AFB in 1949, and remained the training center
through the mid-1950s.

In 1957, Scott AFB became the headquarters installation for the
Military Airlift Command (MAC). Several units were transferred to
Scott AFB including: Headquarters of the Air Weather Service,
Aerospace Rescue and Recovery' Service, and the Air Force
Communications Service. The 1405th Aeromedical Transport Wing was
established at Scott in 1964, and has now expanded to become the
375th Aeromedical Airlift Wing. In 1975, approximately 30 Air
Force Reserve and Air National Guard units were assigned to the
375th Aeromedical Airlift Wing to further consolidate airlift
functions. Current activities include: worldwide cargo, troop and
patient airlift; weather and rescue-recovery services; and western
hemisphere telephonic communications.

2597-0114.15 1-3



1.2.1.1 Landfill - The landfill is a 60-acre area located in the
southeastern portion of the base (Figure 1-1). The landfill is
divided into two cells (the North and South Cell) by Mosquito
Creek. The landfill began operations in the early 1940s. Domestic
refuse, hardfill and construction rubble, coal ash from base steam
generation, sewage treatment plant sludge, and industrial wastes
(including paint in cans, pesticides, oils, transformers and drums
of unknown contents) were disposed at the landfill. The waste
buried in the landfill is approximately 30 to 40 feet deep. An
area located in the landfill is designated as an explosive ordnance
disposal (EOD) area. The EOD area is thought to contain small
caliber ammunition. In 1976 the landfill was closed; however,
hardfill and construction rubble and sewage treatment plant sludge
have been disposed on the surface since 1983. Debris such as empty
drums, pipes and telephone poles ére visible over much of the
landfill surface. There is some stressed vegetation on the south
cell landfill. The water table in the area of the landfill is
reportedly shallow and ground water is potentially in contact with
wastes.

Volatile organic compounds including vinyl chloride, trans-1,2-
dichloroethene, trichloroethene (TCE) and benzene; and arsenic and
barium have been identified in ground-water samples. Volatile
organic compounds including 1,2-dichloroethene, chlorobenzene and
chloromethane; polynuclear aromatic hydrocarbons (PAHs); and a
number of inorganic compounds including arsenic, thallium and
selenium have been identified in soil samples. Data summaries for
each sampling location during the 1988 and 1991 sampling efforts
are presented in Law’s March 1993 Work Plan (Law, 1993). The data
summaries were based on information presented by Environmental
Resource Management (ERM) in their April 1992, Stage I RI/FS
Technical Report for Scott AFB (ERM, 1992).

1.2.1.2 FPTA No. 1 - The exact location of FPTA No. 1 is unknown,
but is believed to be situated to the north and west of the small

2597-0114.15 1-4
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IRP STUDY SITES
SCOTT AIR FORCE BASE, ILLINOIS

1 AKE AIEA

- 'a'l...m..?—n-——..——— - -

-

‘\.ﬁ‘ _—~
i j HOUSNG

|

FPTA No. 2

Slle 6

i SN
" Bufiding 1680 .
Denlal Clinic ——A
Sie 8 '
Facllity 1963 Spill Shte —

Sie 5

800 1600 3200

0
Scale In Feet

\ & R .
t""""‘.‘k‘ 7. Myvlvin fexft o -
Facllity 8550 Spilt Slte l ) l
==

___‘ OAIE\
-— ey TR ™

]

’ “*= FPTA No. 1
y Movsea She 2

~— FPTA No.J
q SHe 4
Sludge Weathering Lagoon

Landiin
Sie |

2597-0114.15

LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

v
| ]
e —
——



arms range (Figure 1-1). The area was in operation from 1942 to
1953. Fuel (including waste alcohol, gasoline, paint thinners and
waste JP-4) was stored in 55-gallon drums adjacent to the site.
During exercise operations, which retired base personnel indicate
took place about once a month, several hundred gallons of fuel were
emptied onto a soil and gravel covered area, ignited and
extinguished. A collection'system was not used for the recovery of
‘unburned fuel. A softball field is currently located at the site.

Target Compound List (TCL) volatile organics, TCL semi-volatile
organics, total recoverable petroleum hydrocarbons‘(TRPH) and lead
were the only parameters analyzed when evaluating both the water
and soil matrices. TRPHs were identified in ground-water and soil
samples collected at FPTA No. 1.. Soil samples also contained
elevated levels of lead. Data summ%;ies from previous..ERM-sampling

efforts at this site are presented in the. Work—-P1an (Law, 1993).

1.2.1.3 FPTA No. 2 - FPTA No. 2 is located just west of the
landfill (Figure 1-1). It was operated from 1953 to 1969, for fire
training exercises. The fuel (including wasté alcohol, gasoline,
paint thinners and waste JP-4) was stored in 55-gallon drums.
Often there were more than 200 drums stored adjacent to the site.
Fire training was practiced one to two times a month. The training
involved pouring five to ten drums onto a soil and gravel covered
area, igniting the fuel and finally extinguishing it (unburned fuel
collection was not used at this site). Extinguishing agents
included chlorobromomethane (CB), protein foam, and carbon dioxide.

The TCL volatile organics, TCL semi-volatile organics, TRPH and
lead were the only parameters analyzed when evaluating both the
water and soil matrices. No contaminants were detected in ground-
water samples collected at FPTA No. 2 at concentrations exceeding
standards established by the Environmental Protection Agency (EPA)
and the World Health Organization (WHO). Xylene, arsenic, barium,

2597-0114.15 1-6



chromium, lead, silver, mercury and selenium were'identified in
soil samples collected at FPTA No. 2. Data summaries for the
previous sampling efforts at this site are presented in the Work
Plan (Law, 1993).

1.2.1.4 FPTA No. 3 - FPTA No. 3 is located just south of Monroe
Street and east of Locust Street (Figure 1-1). The site was
activated in 1969 and was just recently closed. Fire training
exercises were conducted two to three times a quarter. During fire
training exercies, approximately 900 gallons of JP-4 waste fuel
were emptied onto the burn area. Extinguishing agents included
Aqueous Film-Forming Foam (AFFF), halon 1211, CB, protein foam, and
ABC dry chemical. 1In 1979, an unburned fuel collection system was
installed. The system consists of a concrete-lined burn pit
draining into an oil-water separator and an underground fuel
storage tank. The o0il product from the oil-water separator was
stored in the underground tank and was re-used in future training
exercises. The water from the separator drained to the base
sanitary sewer system.

The TCL volatile organics, TCL semi-volatile organics, TRPH and
lead were the only parameters analyzed in both water and soil
matrices. Volatile organic compounds including vinyl chloride, TCE
and benzene have been identified in ground-water samples. Volatile
organic compounds including ethylbenzene, xylene and 1,2-
dichlorobenzene; semi-volatile organic compounds including
naphthalene and 2-methylnaphthalene; and lead were identified in
soil samples. Data summaries for the 1988 and 1991 sampling
efforts are presented in the Work Plan (Law, 1993).

1.2.1.5 Facility 8550 Spill Site - Facility 8550 is located on the
southern end of the base approximately 1600 feet east of Scott
Drive (Figure 1-1). In 1977, a spill incident occurred in which
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120,000 gallons of JP-4 was released. Approximately 107,000
gallons were recovered from the diked area surrounding the tank,
leaving about 13,000 gallons lost. An undetermined amount of fuel
apparently escaped to the south ditch located south of tank 8550.
Fuel recovery wells were installed in an attempt to recover the
lost fuel; however, the effort was unsuccessful.

Semi-volatile organic compounds and TRPHsS were the only parameters

analyzed in both water and soil matrices. Volatile organic
analysis was included for water matrices. Contaminants were not
detected in ground-water samples. 2-methylnaphthalene, various

PAHs and TRPHs were identified in soil samples. Data summaries for
the 1988 and 1991 sampling efforts are presented in the Work Plan
(Law, 1993).

1.2.1.6 Facility 1965 - Facility 1965 is located in the southwest
corner of the base (Figure 1-1). In the mid-1970s a fuel leak was
discovered from ah underground storage tank (UST) located adjacent
to Facility 1965 (BX service station). The leak was discovered
when petroleum odors were detected in sewer lines located next to
the tank; it is not known how long the tank may have been leaking.
An undetermined amount of motor vehicle gas (MOGAS) was released,
with minimal recovery during tank repairs.

Semi-volatile organic compounds, TRPH and lead were the only
parameters analyzed for both water and soil matrices. Volatile
organic analysis was included for water matrices. High levels of
benzene were detected in ground-water samples. Semi-volatile
organic compounds including 2-methylnaphthalene and di-n-
butylphthalate; TRPHs; and lead were identified in soil samples.
Data summaries for the 1988 and 1991 sampling efforts are presented
in the Work Plan (Law, 1993). |
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1.2.1.7 Sludge Weathering Lagoon - The sludge weathering lagoon is
located east of tanks 8552 and 8554 (Figure 1-1). The lagoon was
approximately 20 feet wide and 40 feet long and was used during the
mid-1970s for the disposal of tank bottom sludge. Industrial waste
liquids were also reportedly disposed in the lagoon, including
scrap paint, paint thinners and waste oils. In 1981 two feet of
soil were excavated from the lagoon and transported off base. The
site was backfilled with sand and gravel.

Ground-water samples collected were analyzed for volatile organic
compounds, semi-volatile organic compounds, pesticides/
polychlorinated biphenyls (PCBs), TRPHs, herbicides and target
analyte 1list (TAL) inorganics. Soil samples collected were
analyzed for volatile organic compounds, semi-volatile organic
compounds, TRPHs and metals. Contaminants were not detected in
ground-water samples. Benzené, toluene, xylene and ethylbenzene
(BTEX) ; phenanthrene; and arsenic, selenium, thallium and mercury
were identified in soil samples collected. Data summaries for the
1988 and 1991 sampling efforts are presented in the Work Plan (Law,
1993).

1.,2.1.8 Building 1680 - Building 1680 is the old dental clinic
which operated from the late 19408 to 1984 (Figure 1-1). It is
currently used as a satellite pharmacy, office building and
optometry clinic. Dental amalgams containing mercury and possibly
silver were routinely disposed in the sink. During the Stage 1 RI,
mercury contamination was identified from soil samples collected
from the crawl space under the building; the trawl space 1is
utilized for utility maintenance activities. Mercury was the only
parameter analyzed and soil was the only matrix collected.

2597-0114.15 1-9



1.2.2 Project Objectives

The following sections describe the site specific scope and
objectives. The objectives described below will be accomplished
through the collection of geological data, hydrological data and
environmental samples; the laboratory analysis of these samples fbr
potential contaminants; the evaluation of the analytical results
and field measurements with respect to quality control data; and
the interpretation and analysis of valid data.

1.2.2.1 Landfill - The RI for the landfill at Scott AFB, is
designed to determine ground-water flow direction; to determine if
ground water from the landfill is discharging into Mosquito Creek;
and to delineate the vertical and horizontal extent of
contamination. The data collected will be used to characterize
environmental conditions and quantitatively estimated the risk to
human health and to the environment.

To determine the spatial extent of the contamination, 17 monitoring
wells will be installed, including 12 shallow wells and five deep
wells. The five deep wells will be clustered with five shallow
wells so that multiple ground-water zones 1located within the
aquifer will be vertically represented.

The 17 new monitoring wells and six of the existing monitoring
wells at the landfill will be sampled to monitor trends in the
contaminant levels downgradient from the site.

Subsurface soil samples will be collected from the ten monitoring
well borings (soil samples will be collected from the deep well
borings only when well clusters are installed) to determine the
nature and extent of the subsurface soil contamination.

2597-0114.15 1-10



Twenty surface soil samples will be collected from the landfill,
including ten from the north cell and ten from the south cell.
These results will be used to determine the nature and extent of
surface soil contamination and to assess the potential risk through
dermal exposure. '

Five surface water and sediment samples will be collected from
Mosquito Creek. Surface water and sediment samples will be
collected from upgradient of the site, from the Waste Water
Treatment Plant (WWTP) discharge point, from just downgradient of
the WWTP discharge point’, from the tributary that borders the south
landfill cell to the east, and from just downgradient of this
tributary.

A soil gas survey will be conducted at the Landfill to aid in the
delineation of the likely extent of the contaminant plume. The
soil gas results will be used as input to an atmospheric transport
and dispersion model which will provide a preliminary evaluation of
the volatile emissions exposure pathway.

To improve the understanding of hydrological conditions at the
landfill (potentiometric surface, ground-water flow direction,
hydraulic gradient) the following procedures will be performed:

1. Conduct twice daily water level measurements in five
existing wells over a three month period, using a Well
Sentinel single channel data logger.

2. Conduct a complete round of water level measurements in
all existing wells at the beginning and during the field’

sampling effort.

3. Conduct a pumping test.

11
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4, Monitor sStream flow volumes at three 1locations on
Mosquito Creek.

1.2.2.2 Fire Protection Training Area No. 1 - The RI for the FPTA
No. 1 at Scott AFB, is designed to delineate the horizontal extent

of contamination. The data collected will be used to characterize
environmental conditions and quantitatively estimate the risk to
human health and to the environment.

Five surface soil samples will be collected at FPTA No. 1. Results
will be used to assess potential risk from exposure to soils at the
softball field which is now located on the site. The five sample
locations were determined based on high so0il gas measurements
documented in the previous RI study (ERM, 1992).

1.2.2.3 Firg'Protec;ion Training Area No. 2 - The RI for the FPTA

No. 2 at Scott AFB, is designed to delineate the vertical and
horizontal extent of contamination. The data collected will be
used to characterize environmental conditions and quantitatively
estimate the risk to human health and to the environment.

Two shallow monitoring wells will be installed to further define
the nature and extent of contamination in the ground water. The
new wells and two of the existing wells (MW3-2 and MW3-3) will be
sampled to monitor trends in the contaminant levels downgradient
from the site.

Subsurface soil samples will be collected from the monitoring well
borings and two additional soil borings to determine the nature and
extent of the subsurface soil contamination. The additional soil
boring 1locations were determined based on high soil gas
measurements documented in the previous RI study (ERM, 1992).
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Five surface soil samples will be collected to determine the levels
of metals contamination in the surface soils.

1.2.2.4 Fire Protection Training Area No. 3 - The RI for the FPTA
No. 3 at Scott AFB, is designed to delineate the vertical and

horizontal extent of contamination. The data collected will be
used to characterize environmental conditions and quantitatively
estimate the risk to human health and to the environment. In
addition, an Immediate Response Action (IRA) to remove the oil-
water collection system and excavate contaminated soils may be
implemented by the base.

Hydropunch will be used to collect ground-water samples from thirty
locations. The samples will be analyzed in an on-site mobile lab
by field gas chromatograph (GC). Two shallow monitoring wells will
be positioned based on the hydropunch/field GC results. The
hydropunch/field GC results will also be used to delineate the
extent of the contaminant plume. The monitoring well results will
be used to confirm nature and extent of ground-water contamination.

A monitoring well cluster, consisting of one deep and one shallow
well, will be installed downgradient of the burn pit, adjacent to
existing well MW4-2. The deep well will be used to monitor dense.
non-aqueous phase liquids (DNAPLs) and the shallow well will be
used to monitor light non-aqueous phase liquids (LNAPLs). The
shallow wells installed by EMR were screened below the water table
and thus would not indicate the presence of any LNAPLs on top of
the water table. This well (MW4-2) contained elevated
concentrations of volatile organic compounds including
tetrachloroethene and vinyl chloride. Ground water will be sampled
from all new wells and existing monitoring wells MW4-1 and MW4-2.
The results will be used to estimate the extent of ground-water
contamination.
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Soil samples will be collected from the four monitoring well
borings. Four additional soil borings will be installed, three
located around the burn pit and one located adjacent to the UST.
The results will be used to estimate the nature and extent of
- subsurface soil contamination.

To further define the hydrological conditions at the site, an
aquifer (slug/bail) test will be conducted.

' )
1.2.2.5 Facility 8550 - The RI for Facility 8550 at Scott AFB, is

designed to delineate the vertical and horizontal extent of
contamination and to determine the existence of floating product.
The data collected will be used to characterize environmental-
conditions and quantitatively estimate the risk to human health and
to the environment.

Hydropunch will be used to collect ground-water samples from thirty
locations. The samples will be analyzed in an on-site mobile lab
by field GC. Two shallow monitoring wells will be installed based
on the hydropunch/field GC results. The hydropunch/field GC
results will also be used to delineate  the extent of the
contaminant plume. The monitoring well results will be used to
estimate nature and extent of ground-water contamination. '

One additional well will be installed upgradient of the site for
background information.

Soil samples will be collected from each of the monitoring well
borings to determine the nature and extent of subsurface soil
contamination.

Five surface water and sediment samples will be collected from the
south ditch, adjacent to the base boundary, to help delineate the
contaminant plume.
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Ten surface soil samples will be collected in the area located
between the site and thé south ditch. These results will be used
to determine the magnitude and extent of surface soil contamination
and to assess the potential risk through dermal exposure.

1.2.2.6 Facility 1965 - The RI for Facility 1965 (BX Gas Station)
at Scott AFB is designed to determine the nature and extent of
gasoline contamination and to determine the existence of floating
product. The FS portion of this investigation likely will include
a treatability study to evaluate soil and ground-water remediation
alternatives. The detection of benzene in ground water at levels
greater than 7000 ppb during the previous investigative studies
suggests that the site will likely require soil and ground-water
remediation. |

Field screening will consist of drilling twenty soil borings to

facilitate the use of the Hydropunch. Two soil samples and one
ground-water sample will be obtained from each boring and analyzed
by field GC.

The second phase of activities scheduled for the BX Gas Station
includes the installation and sampling of four monitoring wells and
one recovery well. Existing monitoring well MW6-2 will also be
resampled. Locations for new wells will be determined from
hydropunch/field GC results. Soil and ground-water samples will be
collected from the borings to determine the nature and extent of
contamination. In addition, the extraction well will provide a
pumping well for an extraction test and for a soil gas vapor
extraction test, to further define hydrological conditions and
evaluate remedial alternatives. In addition, the four monitoring
wells will provide observation points for the aquifer teéts. The
final phase of investigative activities will include tests to
evaluate different remediation alternatives. An eight-hour step
drawdown test will be performed to determine the maximum
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sustainable pumping rate for the pumping test. A 24-hour pumping
test will be conducted to determine the hydrological conditions at
the site and to evaluate the suitability of pump and treat as a
remedial alternative. A recovery test will be performed to assist
in evaluating the hydraulic conductivity of the aquifer. Finally,
a vapor extraction test will be performed to further define
hydrological conditions and to evaluate soil vapor extraction as an’

option for in-situ soil remediation.

Results obtained from the three phases described above will help
determine the data needs of a treatability study.

1.2.2.7 Sludge Weathering Lagoon - The RI 'for the Sludge
Weathering Lagoon 1is designed to delineate the vertical and
horizontal extent of contamination. The data collected will be
used to characterize environmental conditions and quantitatively
estimate the risk to human health and to the environment.

Hydropunch will be used to colleét ground-water samples from
eighteen locations. The samples will be analyzed in an on-site
mobile lab by field GC. These results will be used to delineate
the extent of the contaminant plume. Two additional hydropunch
samples will be collected at locations exhibiting high field GC
results. These samples, along with QA/QC samples, will be sent to
the certified laboratory for analyses.

Three surface water and sediment samples will be collected from the
ditch that borders the site to the southeast. An additional
surface water and sediment sample will be collected at the ditch’s
discharge point into Silver Creek.

1.2.2.8 Building 1680 - An Immediate Response Action will be
implemented at Building 1680 to eliminate potential surface soil
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exposures in the crawl space. Concrete will be poured onto the
soil beneath the crawl space, if accessible; otherwise, the soil
will be covered with plastic sheeting.

The Scott AFB BioEnvironmental Engineers collected and analyzed
ambient air samples from the crawl space under the building. These
results, along with the QA/QC results, will be evaluated by Law to
determine their wvalidity. Valid data will eliminate the volatile
emissions of mercury as an exposure pathway of concern since
positive results were not detected. If the data are found to be
invalid, the ambient air from the crawl space will be re-sampled at
a time when seasonal temperatures are at -a high in order to
represent the "worst-case" for volatile emissions.

1.2.3 Project Data Objegtives

The data generated by this project must be of sufficient quality
and quantity to meet the overall project objective, which is to
determine the nature and extent of contamination associated with
the eight sites at Scott AFB. Data for this RI/FS are required for
the following use categories:

Site Characterization - Data will be used to determine
the nature and extent of contamination. Characterization
of this site will use data generated by the collection

'and analysis of soil, ground-water, surface water and
sediment samples.

Health and Safety - Data will be used to establish the
level of protection needed for the work party and other
site related personnel. This data will be gathered by
the use of organic vapor analyzers (HNu), Draeger tubes,
real-time aerosol monitors and explosimeters during

intrusive activities.
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Risk Assessment - The data will be used to evaluate the
threat to public health and the environment.

Evaluation of Alternatives - Data collected from the
various matrices will be used to evaluate remedial
alternatives.

The data collected for these use categories will be accomplished by
meeting and executing data quality objectives. The primary data
quality objectives (DQOs) for the field work will be accomplished
by the activities to be performed. Activities to be performed
during the Field Sampling Program include the following:

Soil gas survey

Hydropunch survey

Soil boring and sampiing i
Monitoring well installation and ground-water sampling
Surface water and sediment sampling

Aquifer testing

ANATLYTICAL LEVELS

Data generated by the RI/FS field activities are categorized by
data quality. Data quality is measured by analytical technique or
levels. These analytical levels are presented below as defined in

EPA’s Data Quality Objectives for Remedial Response Activities,
540/G-87 003, March 1987.

Level I - field screening or analysis using portable
instruments. Results are often not compound specific and
not quantitative, but results are available in real-time.
It is the least costly of the analytical options.

Level II - field analyses using more sophisticated
portable analytical instruments: in some cases, the
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instruments may be set up in a mobile laboratory on site.
There is a wide range in the quality of data that can be
generated. It depends on the use of suitable calibration
standards, reference materials and sample preparation
equipment; and the training of the operator. Results are
available in real-time or several hours.

Level III - all analyses performed in an off-site
analytical laboratory. Level III analyses may or may not
use CLP procedures, but do not wusually utilize the
validation or documentation procedures required of CLP
level IV analysis. The laboratory may or may not be a
CLP laboratory.

The data generated by the field equipment such as the magnetometer,
HNu, explosimeter, electronic interface probe, water level
indicators, pH meters, specific conductance meters and turbidity
meters will consist of Analytical Level I. Analytical Level I
provides results in real time and can be used to identify the
presence of contamination.

The data generated by the soil gas survey will be Analytical Level
II. Analytical Level II data are controlled by limited quality

control and instrumentation. WGQ { é UJ
TD Z)f,

The data generated by the laboratory analysis of soil, ground-
water, surface water and sediment samples must be sufficient to
allow comparison of the results to the Applicable or Relevant and
Appropriate Requirements (ARAR), such as Maximum Contaminant Levels
and Ambient Water Quality Criteria. These data will be Analytical
Level III. Analytical Level III incorporates the use of EPA
methods with detection limits below ARARs allowing for sufficient
qualitative and quantitative results. Documentation requirements
and the rigorous QA/QC program associated with Analytical Level III
provide support for legally and scientifically defensible data.
Table 1-1 summarizes the data uses as related to Analytical Level.

2597-0114.15 1-19



TABLE 1-1

SUMMARY OF ANALYTICAL LEVELS APPROPRIATE TO DATA USES
Scott Air Force Base, lllinois

DATA USES ANALYTICAL LEVEL TYPE OF ANALYSIS DATA QUALITY FIELD ACTIVITIES
- Site characterization Level - Total organic/inorganic — It instruments calibrated and -HNU — Temperature
- Monitoring during vapor detection using data interpreted correctly, - Explosimeter — Turbidity
implementation portable instruments can provide indication of — Draeger tubes — Water level
— Field test kits contamination - pH — Geophysical survey

— Spedific conductance

~ Site characterization Level Il -— Variety of organics by GC; — Dependent on QA/QC steps — Soil gas surve¥
[N -~ Evaluation of altematives inorganics by AA; XRF - employed < Hydropunch . _
,'\, - Engineering design — Tentative ID; analyte— ~ Data typically reported in
o ~ Monitoring during specific concentration ranges M
implementation — Detection limits vary from ‘

low ppm to low ppb

— Risk assessment Level Il - Organics/finorganics using — Similar detection fimits to ' — Ground—water samples
— PRP detemmination EPA procedures other than CLP — Soil samples
—~ Site characterization CLP can be analyte—specific — Less rigorous QA/QC - — Surface water samples
~ Evaluaton of alternatives — RCRA characterization tests — Sediment samples
— Engineering design
—~ Monitoring during

implementation

NA — Not appicable to these sites.
Source — Law Data Management Plan
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1.2.4 Subcontractors

Subcontractors will be identified prior to field activities to
perform soil gas surveys, topographic surveys, hydropunch, and
field GC operations.

1.3 PROJECT ORGANIZATION AND RESPONSIBILITIES
Project organization and responsibilities for the RI/FS at Scott
AFB are discussed in the following sections.

1.3.1 Project Organization

Law Environmental, Inc., Government Services Division (Law) will
manage the project and provide services related to field samples,

data analysis, site characterization, and reporting.
_ . _ _ ;-

Law. Englneerlng Drllllng Serv1ces w1ll be subcontracted to perform
the drilling act1v1t1es (\?w Enﬁéfggmenfal National Laboratories

(LENL) will be- subcontracted_to perform the chemical analysis of
the SOil and‘watef sampleSg An Occupational Safety and Health
Administration (OSHA) certified and state licensed local surveying
- company will be subcontracted to survey the soil borings, sampling
locations and prepare a site map. Ensite will be subcontracted to
handle transport and disposal of drummed soil cuttings and purge
water generated during investigative activities. Additional
subcontractors will be identified to perform the hydropunch, @
.as’§ﬁﬁsz§§\ and topograhlc survey and £0 operate the fzz?§j§E> The
<§£giggt’g;ganization is shown on Figu —
Wﬂﬁﬁ“

1.3.1.1 Law Environmental, Inc. - Law Environmental’s Government

.

Services Division will provide the project management, engineering
and analysis, and sampling through its in-house resources. It is
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FIGURE 1-2
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a branch of Law Environmental, Inc., which in turn is a wholly
owned subsidiary of Law Companies Group, Inc. Law Companies Group,
Inc. is entirely employee owned.

1.3.1.2 Drilling Subcontractor - Law Engineering Drilling Services

will be responsible for the drilling and installation of monitoring
wells. The drilling engineer will follow direction from the Site
Manager during field activities and from the Project Manager prior

o e

to and after field work.

1.3.1.3 Law _Environmental National Laboratories (LENL) - LENL-
Pensacola, 1s the Law Environmental, Inc. chemical testing
laboratory, which was -‘established in 1989. LENL will be

responsible for providing sample shipping containers, chain-of-
custody documents, chemical analysis and reporting, and laboratory
QA/QC. LENL will report directly to the Project Manager during all
phases of the project. LENL - Pensacola has integrated Quality
Assurance Control (QA/QC) procedures into their laboratory design
and standard operating procedures. LENL is certified in several
states. In order to perform analyses for AFCEE projects, LENL has
undergone and complied fully with MITRE Corporation audits. LENL’S
key personnel and their positions and responsibilities are outlined
in Figure 1-3 and Table 1-2.

1.3.1.4 Surveying Subcontractor - A 1local engineering and
surveying firm will be subcontracted to survey boring/sampling
locations and elevations and prépare the site maps. . The firm will
report directly to the Site Manager during their survey activities
and to the Project Manager prior to and after field work.
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FIGURE 1-3
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TABLE 1-2

LENL KEY PERSONNEL AND RESPONSIBILITIES

Position/Key Personnel

Responsibilities

Laboratory Manager
James M. G. Tucci

2597-0114.15

Implement methodologies and procedures
consistent with the generation of
legally defensible data;

Provide overall management and
operation of the {ab;

Provide a safe working environment for
employees;

Provide resolutions to items requiring
corrective actions; :

Provide training programs for
employees;

Interact with QA/QC Cobrdinator to
resolve analytical, methodological and
QA/QC problems;

Obtain laboratory accreditations;

Schedule work in a manner consistent
with personnel and instrumentation;

Implement procedures consistent with
and building upon our philosophy of
honesty, trust and ethics; and

Implement actions required to

establish our lab as a premier
faboratory.
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TABLE 1-2

LENL KEY PERSONNEL AND RESPONSIBILITIES

Position/Key Personnel

Responsibilities

QA/QC Coordinator
Burnie D. Fuson

2597-0114.15

-

Implement the branch QA .program;
Develop the QA/QC manual;

Establish and maintain safety
standards and operating procedures;

Coordinate and audit the technical
review of deliverables;

issue recommendations and corrective
actions required for any aspect of
laboratory operations inconsistent
with established policies and
procedures;

Monitor and identify out-of-control or
potentially out-of-control situations
to Operations Manager, Supervisors,
and Branch Manager;

Provide guidance for the chemistry
QA/QC program development;

interact with external QA personnel
concerning the lab’s certifications

and QA policies/procedures and
coordinating QA compliance as required;

Keep abreast of new techniques and
programs for QA and safety and
Branch Manager and Operations Manager;

Coordinate the development of project
QA plans as required;

Provide historical QA reports for each

method to the Branch Manager; and

Perform QA/QC audits, provide blind
check samples and monitor results.

1-26
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TABLE 1-2

LENL KEY PERSONNEL AND RESPONSIBILITIES

Position/Key Personnel

Responsibilities

Management Information
Systems Department
Damon Abbott

2597-0114.15

Establish and maintain the computer
systems, the network, and the LIMS
{Laboratory Information Management
System);

Provide data deliverables in U.S. EPA CLP format with
hard copy and disc
deliverable formats;

Develop software necessary to meet
other client’s deliverable formats;

Interpret U.S. EPA CLP Statements of Work - Organics
and Inorganics for
requirements and deliverables;

Interface analytical instruments’ data
systems with our IBM Token Ring
Network and develop software required
at the interface;

Train department personnel in various
data entry software packages purchased
or developed internally;

Provide guidance and direction to
other departments where required or
requested or as determined by Branch
Manager;

Provide support to QA/QC Coordinator
where necessary to automate, archive
and generate QC trends from historical
records; and

Provide support and guidance for

entire laboratory operation, from
sample receiving through the generation
of data deliverable packages,

to streamline and increase

productivity through computer
automation.

3of5
1-27



TABLE 1-2

LENL KEY PERSONNEL AND RESPONSIBILITIES

Position[Key_ Personnel

Responsibilities

Lab Supervision

C. Oliver {Organics)

B. D. Hunt {GC/MS)

Carl Causey (GC)

Gary St Pere (Inorganics)

- Provide overall supervision of
department/section operations;

- Implement ‘procedures consistent with
the generation of legally defensibie
data;

- Provide QC activities consistent with
the branch QC procedures;

- Provide additional QC activities, as needed, which are
consistent with the Branch QA philosophies;

- Provide final report review before
releasing;

- Provide work assignments to
departmental personnel;

- Provide analytical job training and
cross-training within the department
and between departments where
applicable and warranted;

- Provide corrective action for
deficiencies;

- Provide quarterly instrument detection
limit (iDL) studies;

- Maintain maintenance logs on all
instruments;

- Maintain all standards logs;
- Provide leadership and management
philosophies consistent with those of

the Branch; and

- Provide legally defensible data from
each department.

2597-0114.15
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Position/Key Personnel

TABLE 1-2

LENL KEY PERSONNEL AND RESPONSIBILITIES

Responsibilities

Sample Receiving and
Shipment
Sharon Taber

2597-0114.15

Provide sample control via entry of
all parameters to be analyzed per
sample in LIMS when sampie arrives;

Provide chain-of-custody receipt of
samples externally, and interna! from
our walk-in cooler to analysts and
prep;

Provide sample analysis report daily
for all samples in-house;

Provide prepared sample bottles in
refrigerated shippers;

Provide for sample disposal/return to
sender; and

Keep track of supplies, order when
needed, bill clients for those used.
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1.3.2 Key Project Individuals

Key project participants for this project include the project
principal, project manager, project chemist, project geologist/site
manager, health and safety officer, laboratory manager, and field
work parties. The following paragraphs provide a description of
the proposed project assignments and responsibilities, a list of
individuals expected to serve in each capacity, and a .brief

synopsis of the participants’ related experience.

1.3.2.1 Project Principal - The Project Principal provides quality
assurance oversight and direction for all aspects of the site
investigation and data evaluation. Ms. Lee Ann Smith will serve as
the Project Principal. Ms. Smith is a Registered Hazardous
Substance Professional (RHSP) for Law with more than 12 years of
experience in project management and site investigations. She will
serve as the senior reviewer for all aspects of the project.

1.3.2.2 Project Manager - The Project Manager is responsible for
overall management of the Scott AFB Remedial Investigation (RI).
He coordinates between office and field personnel, manages
administrative requirements, and supervises schedules, technical
approach, implementation, and report preparation. Mr. L. Boyd
Breeding will serve as project manager.

Mr. Breeding has degrees in Geology and Engineering, nine years of
professional experience, and is registered as an Engineer in
Training in the state of Missouri. He is presently managing IRP
projects at Arnold AFB, Scott AFB, and Ft. Jackson. ’

1.3.2.3 Project Chemist - The Project Chemist is responsible for
preparing and implementing the field sampling, preservation, chain-
of -custody, and shipping activities. She performs data evaluation
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on all chemical data. Ms. Jill Siegrist will serve as the Project
Chemist for this investigation. Ms. Siegrist is a chemist with
approximately four years of experience in QA/QC, data evaluation
and environmental assessments.

1.3.2.4 Project Geologist/Site Manager - The Project Geologist
will be responsible for planning and directing the exploratory
geological investigation, and for evaluating the quality of the
geological data. The Site Manager will coordinate and supervise
all field investigation activities. The Site Manager will also
serve as the Health and Safety Officer for the field operations,
and will therefore be responsible for the implementation of the
Health and Safety Plan. The Site Manager’s primary responsibility
is the health and safety of the workers. During periods when
multiple tasks are being implemented simultaneously, the Law
project manager will be on site to coordinate activities and assume
Health and Safety responsibilities. Mr. Scott Woods will serve
both as the Project Geologist and as the Site Manager for this
project. Mr. Woods is a Project Geologist with LEGS, specializing
in environmental site investigation and assessment. He has
approximately three years of experience in environmental and
geotechnical site investigations.

1.3.2.5 Laboratory Project Manager - The Laboratory Project

Manager is responsible for the handling and analysis of water
and/or soil samples received by the laboratory. This person
oversees sample travel through the lab, analytical procedures,
quality control, reporting and sample disposal. Mr. James Tucci is
LENL's Chemical Laboratory Manager.

1.3.2.6 Work Party - The work party performs on-site tasks
contained in this plan, including surveying, monitoring well
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installation and analytical sampling under the direction of the
Site Manager. The work parties include drilling crews, the
surveying team and the sampling team.

1.3.2.7 Health and Safety Officer - The Health and Safety Officer
oversees the Health and Safety Plan for Scott AFB. He conducts
personnel training, administers company hazard assessment and
surveillance medical program, and coordinates with the Site Manager

for site safety. He is available for consultation during the
actual investigation. Dr. Jack Peng is Law Environmental’s
Environmental Health and Safety Officer. He is a Certified

Industrial Hygienist with over 10 years experience in hazardous
waste site investigations. Subcontractors working on the Scott AFB
site under this project will receive a copy of the project Health,
and Safety Plan. Law’s Site Manager will review with subcontractor
personnel the Health and Safety Plan prior to any field activities.

1.3.3 Project QA Respongibilities

Law Environmental, Inc. has established a strong internal QA
program with an associated QA Manual, Engineering Procedures
Manual, Equipment Calibration Procedures Manual, and specialty
manuals for hazardous waste site investigations and software
documentation. Law Environmental employees use these manuals as
the basis for conducting all company work within the QA program.

Mr. Leonard Ledbetter, the President of Law Environmental, Inc.,
has overall responsibility for Law’s Corporate QA program. The
Corporate QA Office is managed by Dr. James R. Wallace, who is
responsible for daily management and auditing of Law
Environmental’s QA Program. The Law Environmental lines of QA
responsibility and audit flow from Corporate QA (Mr. Ledbetter and
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Dr. Wallace) to the Project Principal (Ms. Lee Ann Smith). This
line of QA 1is outside of the operational lines of authority for
this project.

Our QA Program is one of the most important factors contributing to
client satisfaction and our continued success. The purpose of the
program is to provide the client with confidence that services are
performed correctly. '

Our Principal Review System is an integral part of the QA Program.
Each project is assigned to a Principal Reviewer who is responsible
for maintaining the required professional quality from beginning to
completion of the project. Every proposal and report must be
reviewed and signed by two people and at least one must be a Law
Principal with credentials and experience relevant to the area of
work.

In each office, the Chief Scientist or Engineer is responsible for
operation of the QA Program and for reviewing the performance of
assigned Principals. The Chief Engineer conducts internal audits
of projects and at least once each year a formal corporate audit is
conducted by Chief Engineers and Principals from other offices. 1In
addition to these internal and corporate audits, the company
participates in laboratory and peer review programs sponsored by
organizations such as the National Bureau of Standards, US
Geological Survey, USEPA, and the U.S. Army Corps of Engineers.

Law Companies encourages staff membership and participation in
various relevant professional sociéties. We Dbelieve such
involvement fosters individual professional growth and helps keep
our staff up-to-date on current developments. Many Law Principals
also serve on subcommittees or teach in sponsored workshops.

Law will control the quality of subcontractor furnished data and
services by source evaluation and selection, evaluation of

2597-0114.15 1-33



objective evidence of quality compliance to procurement documents
furnished by the subcontractor, site and/or source inspections,
audits, and/or examination of items or services upon delivery or
completion. Prior to award of subcontract, potential suppliers of
quality affeéting items or services will be evaluated by Law
personnel. The evaluation may be performed by any appropriate
means, ihcluding but not limited to surveys, inspections, audits,
or surveillances, depending upon the complexity of the item or
service being supplied. When the Project Principal determines it
necessary, on-site audits of subcontractor facilities may be
conducted under the QA program. While the responsibility for
quality remains with the subcontractor under his QC program, Law
will conduct certain QC activities to determine the subcontractor’s

compliance with his own quality program.

1.4 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

¢

Quality Assurance (QA) objectives for measurement data are
expressed 1in terms of accuracy, precision, completeness,
representativeness, and comparability. QA objectives provide the
mechanism for ongoing control and evaluation of measurement data
quality throughout the project and will ultimately be used to
define data quality for the various measurement parameters. These
QA/QC objectives will be accomplished through the collection of
field duplicates, rinsates, trip blanks and field blanks. The
analytical QA/QC will be assessed by the internal QC such as method
blanks, surrogate recoveries, adherence to holding times and matrix
spike and matrix spike duplicate data. o

1.4.1 OQA Criteria

The following sections list and define the QA criteria applicable
to Scott AFB.
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1.4.1.1. Accuracy - Accuracy refers to the degree of difference
between measured or calculated values and the true value. The
closer the numerical value of the measurement comes to the true
value, or actual concentration, the more accurate the measurement.
Analytical accuracy may be expressed as the percent recovery of an
analyte which has been added to the environmental sample at a known
concentration -before analysis. For example, accuracy can be
determined from the results of matrix spike analyses performed at
the rate of one set every 20 samples or one per batch. The
equation used to calculate percent recovery can be found in Section
1.13.1.

The accuracy of simple, yet fundamental, field analyses is
difficult to assess quantitatively. Sampling accuracy can be
maximized, however, by the adoption and adherence to a strict QA
program. Specifically, all .procedures will be documented as
standard protocol and all equipment and instrumentation will be

properly calibrated and well maintained.

volatile organics only) an equipment rin
parameters) will be included Ifi all sample batches to ensure all
samples represent the particular site from which they were taken
and to assess the potential for any cross-contamination that may
have occurred. In addition to equipment operation and standard
operating procedures, a high level of accuracy will be maintained
by thorough and frequent review of field procedures. In this

manner, any deficiencies will be quickly documented and corrected.

1.4.1.2 Precigion - Precision refers to the reproducibility or
degree of agreement among duplicate measurements of a single
" analyte. The closer the numerical values of the measurements are
to each other, the more precise the measurement. The primary role
of this application is to characterize the precision of any
analytical method under specified conditions. This allows
immediate comparison of precision of different results produced by
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the same method. Analytical precision for a single analyte is
expressed as a percehtage of the difference between results of
duplicate samples and matrix spike duplicates for a given analyte.
Relative percent difference is calculated as shown in Section

1.13.1.

and matrix spikes and matrix spike duplicates for the analytical
work performed at Scott AFB. The sampling chemist will select 1 mﬂD
sample in 20 (or 1 per batch, whichever has the fewer number of
samples) for that matrix and split the sample into three aliquots.

. Precision will be determined through the collection of 4

The first aliquot will be ahalyzed routinely for the parameters of
interest, while the other two aliquots will be spiked with known
quantities of the parameters of interest prior to analysis. The
relative percent difference (RPD) will be calculated and used as an
indication of the precision for the analyses performed.

During the collection of data wusing field methods and/or
instrumentation, precision 1is checked by reporting several
measurements taken at one location and comparing the results.
Precision will be reported as the RPD for two results and as the
standard deviation for three or more results. Sample collection
precigion will be measured in the laboratory with the analysis of
field replicates and laboratory duplicates.

1.4.1.3 Completeness - Completeness is expressed as the percentage
of valid data obtained from a measurement system. For data to be
considered wvalid, it must meet all the acceptance criteria
including accuracy, precisibn, and any other criteria specified for
the analytical method used. The overall data quality objective for
completeness during this investigation is 90 percent.

Field samplihg conditions are often unpredictable and non-uniform.

However, the objective of the field sampling program is to obtain
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samples for all analyses required at each individual site, provide
sufficient sample material to complete those analyses, and to
produce QC samples that represent all possible contamination
situations; i.e., contamination during sample <collection,
transportation, and storage. The field sampling completeness goal
is 100 percent. '

Samples for which critical data points (not identified at this
point) fail the accuracy, precision, interference, or contamination
data quality objectives may be reanalyzed (providing adequate
sample volume and holding ltimes are met) or resampled (with

approval of the Project Manager) to meet data quality objectives.

1.4.1.4 Representativeness - Representativeness is defined by the
degree to which the data accurately and precisely represent a
characterisgstic of a population, parameter variations at a sampling
point, a process condition, or an environmental condition. If the
same results are reproducible, the data obtained can be said to
represent the environmental condition. Representativeness is
ensured by collecting sufficient samples of an environmental
medium, properly chosen with respect to place and time. The
precision of a representative set of samples reflects the degree of
variability of the sampled medium, as well as the effectiveness of
the sampling techniques and laboratory analysis. The methods and
protocols used to select samples that are representative of a
particular sampling site are described in the Sampling and Analysis
Plan.

1.4.1.5 Comparability - Comparability is defined by the confidence
with which one data set can be compared to another. Field and
laboratory procedures affect comparability. To optimize
comparability, only the EPA established methods and protocols that
have been selected or specified as appropriate for this
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investigation will be used to collect and analyze samples. By
using specific sampling and analytical procedures, all data sets
will be comparable between Scott AFB and other sites nationwide to
ensure that decisions and priorities are based on a consistent data
base.

1.4.2 Goals

Our goals for this project are designed to be realistic, achievable
and ensure field and analytical data quality. Method specific
goals for precision and accuracy are presented in Section 1.13.2.
Representativeness and comparability are qualitative goals. To
ensure representativeness of samples collected for grouhd water, a
minimum of three well volumes will be purged before sampling the
monitoring wells to ensure standing water is removed. Soil
representativeness will be ensured through the thorough mixing of

the sample.

Comparability goals will be established by adhering to the use of
standard, published sampling and analytical methods and the use of
QC samples. The completeness goal (valid data) for Scott AFB data
will be 90 percent. Failure to meet these goals may result in
qualificétion of the data, non-use of the data, or resampling.

1.5 SAMPLING PROCEDURES

Sampling procedures consist of sample collection, transport and
storage protocols. These protocols which pertain to the field
activities are presented in detail in the Field Sampling Plan and
are only referenced here.
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1.5.1 Sampling Protocols

Sample collection, transport and storage references to be used at
Scott AFB are the following:

Practical Guide for Ground-Water Sampling, EPA 600/2-85/104,
September, 1985.

Test Methods for Evaluating Solid Wastes, Third Edition, EPA
SW-846, Volume II, November, 1986.

Handbook to Support the Installation Restoration'Program (IRP)
Statements of Work, IRP Division Staff, May 1991.

Detailed sampling protocols are presented in the Field Sampling
Plan.

1.5.2 Sampie Handling

The sample containers, sample volume, method of presefvation, and
holding times for each sample matrix are presented in Table 1-3.
Since high levels of residual chlorine are not expected in the
aqueous samples being collected, ascorbic acid and sodium
thiosulfate will not be added as a preservative.

1.6 SAMPLE CUSTODY

Sample custody procedures during the collection of samples in the
field and sample receipt in the laboratory are discussed in the
following subsections.
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TABLE 1-3 '

SAMPLE CONTAINERS, AMOUNTS AND PRESERVATIONS
FOR LAW ENVIRONMENTAL NATIONAL LABORATORIES

Scott Air Force Base, IL ) /U'V;g | I/ﬁ‘_. | ' Z & ‘ ’

_ p Y HOLDING TIMES
MATRIX METHOD NO. PARAMETER CONTAINER (a,b.c)/ AMOUNT PRESERVATION
. EXTRACTION [ ANALYSIS
—
SOIL/SEDIMENT SW 8240 Volatile Orgaincs ( One California O full; no Cool to 4°C - 14 days
Brass Ring headspace
SW 8270 Semi—Volatile One 8 oz glass jar 7/8 full Cool to 4°C 14 days 40 days
Organics
Metals, total One 8 oz glass jar 7/8 full Cool to 4°C
SW 6010 ICP Screen -- 6 mos
SW 7060 Arsenic - 6 mos
SW 7421 Lead - 6 mos
SW 7740 Selenium - 6 mos
SW 7841 Thallium - 6 mos’
SW 7471 Meucury - - 28 days
SW 9010 Cyanide One 8 oz glass jar 7/8 full Cool to 4°C -— 14 days
LUFT CAL TPH One 8 oz glass jar 7/8 full Cool to 4°C -— 28 days
DHS
SW 8080 Pesticides/PCBs One 8 oz glass jar 7/8 full Cool to 4°C 14 days 40 days
SW 8330 Explosives One 4 oz glass jar 7/8 full Cool to 4°C 14 days 40 days
6L
MJ?M &+ 7} w A
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TABLE 1-3

L4
SAMPLE CONTAINERS, AMOUNTS AND PRESERVATIONS ﬂ/ oc
FOR LAW ENVIRONMENTAL NATIONAL LABORATORIES C)( - >

Scott Air Force Base, IL

HOLDING TIMES
MATRIX METHOD NO. PARAMETER CONTAINER (ab.c) AMOUNT PRESERVATION
EXTRACTION | ANALYSIS
GROUND WATER/
SURFACE WATER SW 8240 Volatile Orgaincs Three 40 ml glass full; no HClto pH < 2; -- 14 days
VOA vials headspace Cool to 4°C
SW 8270 Semi—Volatile Two 1 L glass amber 7/8 full Cool to 4°C 7 days 40 days
Organics bottles :
Metals, total One 1 L polyethylene. 7/8 full HNO, to pH < 2:
SW 6010 ICP Screen - 6 mos
SW 7060 Arsenic -— 6 mos
SW 7421 : Lead - 6 mos
SW 7740 Selenium - 6 mos
SW 7841 Thallium -— 6 mos
SW 7470 Meucury -— . 28 days
Metals, dissolved One 1 L polyethylene C7/8full Filter with 0.45
SW 6010 ICP Screen bottle micron; - 6 mos
SW 7060 Arsenic HNO, topH < 2: -- 6 mos
SW 7421 Lead Cool to 4°C - 6 mos
SW 7740 Selenium -— 6 mos
SW 7470 Mercury -— 28 days
SW 9012 Cyanide One 1 L polyethylene 7/8 full NaOH to pH > 12 -- 14 days
bottle Cool to 4°C .
LUFT CAL TPH Two 1 L glass amber 7/8 full HCltopH < 2; 7 days 28 days
DHS bottles Cool to 4°C
SW 8080 Pesticides/PCBs Two 1 L glass amber 7/8 full Cool to 4°C 7 days 40 days
bottles
EPA 160.1 TDS One 1 L polyethylene 7/8 full Cool to 4°C -- 7 days
bottle .
SW 8330 Explosives Two 1 L glass amber 7/8 full Cool to 4°C 7 days 40 days
bottles
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SAMPLE CONTAINERS, AMOUNTS AND PRESERVATIONS
FOR LAW ENVIRONMENTAL NATIONAL LABORATORIES
Scott Air Force Base, IL

TABLE 1-3

HOLDING TIMES
MATRIX METHOD NO. PARAMETER CONTAINER (a,b,c) AMOUNT PRESERVATION
EXTRACTION | ANALYSIS
DECONTAMINATION s, ™~
WATER SwW 1311 TCLP Three t L glass amber 7/8 full Cool to 4°C ;
Volatiles bottles * *
Semi—volatiles Three 40 mi VOA vials full, no Cool to 4°C ** LA
Metals (except Hg) headspace * *
Mercury * N,
DRILLCUTTINGS .
SW 1311 TCLP One 8 oz glass jar 7/8 full Cool to 4°C
Volatiles One California * *
Semi—volatiles Brass Ring full, no Cool to 4°C * *
Metals (except Hg) headspace L *
Mercury il *
* * TCLP = Toxicity Characteristic Leaching Procedure, TCLP analyses and associated holding times are:
Preparative
TCLP Extraction Extraction to Total
Field Collection to to Preparative Determinative Elapsed
Parameter TCLP Extraction Extraction Analysis Time
Volatiles 14d NA 14d 28d
Semi—volatiles 14d 7d 40d 54d
Metals (except Hg) 180d NA 180d 360 d
Mercury 28d NA 28d 56d
(a) = All glass containers have teflon lids; VOA viaks have teflon lined septa; Calfornia brass rings will be covered with a teflon disk and plastic end caps;
polyethylene bottles have polyethylene lids
(b) = Samples chosen for QA analysis require double the number of containers indicated
(c) = Samples chosen for MS/MSD require triple the number of containers indicated
TRPH = Total Recoverable Petroleum Hydrocarbons
TDS = Total Dissolved Solids
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1.6.1 Field Operations

The objectives of this RI are to determine the nature and extent of
contamination at the sites and to develop data to be used in
subsequent feasibility and treatability studies. These objectives
will be accomplished through the performance of a hydropunch and
soil gas survey, installation and sampiing-of wells, drilling of
soil borings, pump tests, establigshing background conditions
through the collection of ground-water and soil samples, sample
collection, sample custody, and chemical analysis. These field
activities are presented in detail in Section 2.2 of the Field
Sampling Plan. |

Sample custody in the field starts with the labeling of each
sample, the collection and preservation of the sample and the
packaging of samples for shipment to the laboratory. Proper
documentation of all field samples collected are achieved by
filling out the 1log book, the Field Sampling Form, and a
chain-of-custody (C-0-C) record for each shipment. All C-0O-Cs will
have the following information: project name and number, sampling
date and time, sample matrix and type, number and type of
container, sample number, sampler’s signature and the signature of
the person relinquishing the samples to the carrier. A Request for
Analyses Form will accompany all samples during shipment to the
laboratory. The field leader will keep a copy of the C-0-C and
call the laboratory daily to see if samples were received intact
and cool. This and all phone contacts will be documented.

A subcontractor will be collecting hydropunch and soil-gas samples.
The sample containers will be labeled immediately after collection.

The sample contalners,for soil gas sampling are R\‘?ed in plastic

bags ard shipped to)the subcontractor’s home laboratory for

analysis. The—Hydropunch ples are taken to the mobile lab

located on site and analyzed.
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1.6.2 Laboratory Operations

1.6.2.1 Sample Handling - The individual receiving the samples for
LENL is the Sample Custodian. The Sample Custodian will perform
the following actions:

Document whether the individual samples, boxes, or ice
chests were sealed upon receipt and document any damaged
condition of sample container in the "remarks" section of

the logbook. Custody seals are presented in Figure 1-4.

Sign all chain-of-custody records, and identify the date
and time of sample receipt. The Chain-of-Custody record
is presented in Figure 1-5.

Log all samples into the Master Logbook and computer
file.

Place sample numbers (from Master Logbook) on all sample
containers and secure the samples 1in appropriate
refrigeration unit.

1.6.2.2 Sample Identification - Upon receipt of samples by the
LENL laboratory, each field sample is assigned a laboratory sample
number. This number consists of two letters and 5 digits. An
example of a laboratory sample number is AA00001. Upon exhaustion
of digits, the two letter figure would change to AB and the numbers
from 0 to 99999 would be repeated.

Batch numbers or location codes are assigned to each sample series

received from a particular job. For example, if a job has several
sites each batch of samples from one particular site is assigned a

2597-0114.15 1
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FIGURE 1-4
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location code. This code is usually a word associated with the
site. Location codes are also assigned to samples of different
matrices from the same site.

1.6.2.3 Sample Custody Records - All samples leaving the field
must at a minimum be accompanied by a chain-of-custody prior to
arrival at the laboratory. The following sections discuss sample
custody after receipt at the laboratory. '

Incoming samples should be accompanied by an LENL Chain-of-Custody
(Figure 1-5) and an Analytical Request Form (Figure 1-6) completed
in the field. 1In the event that this form does not accompany the
incoming samples, the LENL - Pensacola Sample Custodian will inform
the LENL - Pensacola AFCEE Project Manager who will initiate a
telephone call to the LEGS Project Manager for corrective action.
The Sample Custodian will enter the Lab and Test Setup information
into the computer. An Intra-Lab Chain-of-Custody Form is generated
(Figures 1-7 and 1-8). The Sample Custodian will have the Intra-
Lab Chain-of-Custody Form and Analytical Request Form checked and
initialed by a Supervisor, and will issue copies of the Intra-Lab
Chain-of-Custody Form to the applicable labs, normally on the day
the samples are received.

To receive samples from the custody room, the analyst will complete
the applicable portion of the Intra-Lab Chain-of-Custody Form. The-
analyst is responsible for custody of samples during analysis.

The analyst will return the samples to the custody room when
analyses are completed. Samples will be maintained in the custody
room during non-duty hours unless all analyses are complete and the
sample is to be discarded. Samples which are found to be
contaminated are processed either through on-site recycling,
recycling thorugh Chemical Conservation Corporation, removed to a
Publicly Owned Treatment Works (POTW), or removed by EPA manifest
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FIGURE 1-6
LAW ENVIRONMENTAL , INC.
7215 PINE FOREST ROAD
PENSACOLA FLORIDA 32536
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FIGURE 1-7

INORGANIC SAMPLE CHECKOUT FORM

Page of
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Location: Calib. Ret: Form Initiated: / /
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FIGURE 1-8

ORGANIC SAMPLE CHECKOUT FORM
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to a landfill. Uncontaminated samples are either removed to a POTW
or removed to a lined landfill. When the samples are returned, the
analyst will complete the Sample Custody Log entry.

The Intra-Lab Chain-of-Custody Form will be maintained by the
Operations Manager as a permanent file. Table 1-4 lists sample
flow and documentation within the laboratory.

1.7 FIELD EQUIPMENT CALIBRATION PROCEDURES

Several instruments will be used in the field investigation. These
instruments consist of an HNU meter, pH meter, combination
temperature and specific conductance meter, and a turbidimeter.
Each field meter will be calibrated before use. The calibration
will be documented in the field book. Details of calibration and
maintenance are presented in Section 2.3 of the Field Sampling
Plan.

1.8 ANALYTICAL PROCEDURES

The following sections identify the methods utilized for Scott AFB

and calibration procedures followed in each method.

1.8.1 Sample Preparation Methods and Analytical Methods

The analytical methods utilized for Scott AFB are taken from the
following references:

Test Methods for Evaluating Solid Waste. EPA SW-846, ird
Edition, 1986.

Method for Chemical Analysis of Water and Wastes. EPA 600/4-
79-020, March 1983.
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TABLE 14

LENL SAMPLE FLOW AND DOCUMENTATION CHART
Scott Air Force Base, IL

Sample Flow Documentation

A. Incoming Samples - Chain of Custody
' - Request for Analysis
- Work Authorization

B. Log-In and Assignment - Master Logbook
- Test Entry Form

C. Sample Handling and QC
(1} Organics Prep Lab - Extraction Record
- Percent Moisture
- Standards Prep Logs
- QC Sampie Logs

{2) GC Lab - Chromatograms
- Bench Sheets
- Condition Reports
- Linearity Checks
- Surrogate Recovery Logs
- Blank, Standard and Spike Results
- Standards Logbook

{3) GC/MS Lab - Instrument Maintenance Logs

- Sample Logbook

- Quantitation Reports

- Chromatograms

- Initial Calibration Forms

- Continuing Calibration Checks

- Surrogate Recovery Logs

- Blank, Standard and Spike Results
- Computer Streamer Tapes

- Instrument Maintenance Logs

{4) Metals Lab - Digestion Log
- Bench Sheets
- Blank, Standard and Spike Results
- Percent Moisture
- Standards Prep Logs
- QC Sample Logs

D. Reporting - Transmittal Letters
- Test Data Reports
- GC/MS Data Repoorts

E. Sample Disposal - Internal Sample Disposal Forms.
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Annual Book of ASTM Standards. Volume 04.08 Section 4
The Federal Register, 40 CFR 261, 13 June 1986.

Methods for Chemical Analysis of Water and Wastewater. EPA
600/4-79-020, Revised March, 1983.

Standard Methods for Examination of Water and Wastewater.
l16th Ed., 1980, APHA, AWWA, etc.

Table 1-5 lists the analytical methods to be used for this project.

1.8.2 Detection Limits and Quantification Criteria

1.8.2.1 Terminology - Each analytical parameter concentration will
be reported as a specific number or 1less than the Instrument

Detection Limit (IDL) for inorganic methods and less than the
Practical Quantification Limit (PQL) for organic methods. Water
values will be reported in parts per billion (ppb, ug/L)
concentrations for organics and in parts per million (ppm, mg/L)
for inorganics. Soil values will be reported in ppb (ug/Kg) for
the organic analyses, and in parts per million (ppm, mg/Kg) for the
metals analyses.

The Method Detection Limit (MDL) is the minimum concentration of a
substance that can be measured and reported with 99 percent
confidence that the value is above zero.

1.8.2.2 Procedures - The following procedures are used to
establish limits of detection and quantification.
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TABLE 1-5

ANALYTICAL TEST METHODS
Scott Air Force Base, IL

PARAMETER METHOD
Matrix. Water
pH EPA 150.1
Conductance EPA 120.1
Temperature EPA 170.1
s~Total Dissolved Solids EPA 160.1
vVolatile Organics SW 8240
+Semi—volatile Organics SW 3510/8270
Metals (total and dissolved)
ICP Screen SW 3005/6010
Arsenic SW 7060
Lead SW 3020/7421 **
Selenium SW 7740
Thallium SW 3020/7841
_Mercury SW 7470
«Pesticides/PCBs SW 3510/8080
+~Cyanide SW 9010
Total Petroleum Hydrocarbons+” LUFT CAL DHS
. Explosives — SW 8330
Matrix: Soil
vwVolatile Organics SW 8240
vSemi-volatile Organics SW 3550/8270
. Metals (total)
ICP Screen SW 3050/6010
Arsenic SW 3050/7060
Lead SW 3050/7421 **
Selenium SW 3050/7740
Thallium SW 3050/7841
vMercury SW 7471
«Pesticides/PCBs SW 3550/8080
«Cyanide SW 9010
Total Petroleum Hydrocarbons LUFT CAL DHS

** |f the lead concentration detected on the ICP is >5x the instrument
detection limit (IDL) on the ICP, the ICP value can be used. If the lead
concentration detected on the ICP is <5x the IDL on the ICP, then the GFAA

analysis is required.
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. Method Detection Limit (MDL)

Method Detection Limits (MDL) 1limits are established using. the
required EPA procedure specified in 40 CFR Part 136 Appendix B. A
data pool is generated of at least seven standards analyzed at a
concentration approximately 3X the anticipated MDL. The MDL is
estimated by employing the "t" distribution with a 99 percent
confidence interval by the following equation:

t - is a factor for n-1 degrees of freedom
at the 99% confidence factor

S - is the standard deviation of the data
pool

Instrument Detection Limits (IDL) are established by the EPA CLP
protocol. A data pool is generated by analyzing a minimum of seven
standards at 3X the anticipated IDL on three non-consecutive days.
The standard deviation (S) of the seven data points for each of the
three days is calculated and the IDL established by the following
equation:

_ S1+82+83
- 3

IDL * 3

Practical Quantification Limits (PQL) in the common sense are a
function of sample matrix but in the limit of a matrix devoid of
any interferences PQL is calculated as follows:
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POQL = F * S

S - is the standard deviation of the
data used to determine MDL

F - is a factor between 1 and 10 based
on chromatographic behavior.

The matrix used for these studies is spiked reagent water processed

through the appropriate analytical procedure.

1.8.2.3 Values - The laboratofy established detection and
quantitation limits are listed in Table 1-6.

1.8.3 Method Calibration

The calibration procedures, preparation of calibration standards,
and frequency of initial and continuing calibration checks are
described for each analytical method in the following subsections.

At a minimum, all instruments and other equipment used by Law will
be calibrated and maintained at the recommended intervals
prescribed by the analytical method employed. In those cases where
it has been demonstrated that more frequent calibration or
maintenance is required, the base method will be ehhanced as
necessary. Calibration checks and preventive maintenance
procedures are permanently recorded in a log book for future
reference. Whenever posSible, calibration checks on instruments
and support equipment are performed using reference materials
(e.g., weights) which are traceable to the EPA Environmental
Monitoring Systems Laboratory (EMSL) or bear certificates of
standardization from the National Institute of Standards and
Technology (NIST).
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TABLE 1-6
LABORATORY — ESTABUSHED DETECTION AND
QUANTITATION LIMITS
SCOTT AFB, ILLINOIS

INORGANICS
Parameter Method . Units Matrix IDL
Aluminum SW 6010 mg/L Water 0.5
mg/kg Soil 50
Antimony SW 6010 mg/L Water 0.1
__mg/kg Soil 10
Arsenic SW 7060 ma/L Water 0.005
mg/kg - Sail 0.5
Barium : SW 6010 mg/L Water 0.05
mg/kg Soil 5
Beryllium SW 6010 mg/L Water 0.001
' mg/kg Soil 0.1
Cadmium SW 6010 mg/L Water 0.005
mg/kg Sail 0.5
Caicium SW 6010 mg/L Water 1
mg/kg Soil 100
Chromium SW 6010 mg/L Water 0.01
mg/kg Soil 1
Cobalt SW 6010 mg/L Water 0.01
mg/kg Soll 1
Copper SW 6010 mg/L Water 0.01
mg/kg Soil 1
Cyanide SW 9010 mg/L Water 0.005
mg/kg Soil 0.5
Iron SW 6010 mg/L Water 0.05
: ma/kg Soit 5
Lead SW 6010 mg/L Water 0.05
mg/kg Sail 5
Lead SW 7421 mg/L Water 0.005
' mg/kg Soil 0.5
Magnesium SW 6010 mg/L Water 0.5
ma/kg Soil 50 .
Manganese SW 6010 mg/L Water 0.005
mg/kg Soil 0.5
Mercury SW 7470 mga/L Water 0.001
SW 7471 mga/kg Sail 0.1
Molybdenum - SW 6010 mg/L Water 0.05
mg/kg Soil 5
Nickel SW 6010 mg/L Water 0.05
mg/kg Soil 5
Potassium SW 6010 mg/L Water 1
mg/kg Soil 100
Selenium SW 7740 mg/L Water 0.005
mg/kg Soil 0.5
Silver SW 6010 mg/L Water 0.05
mg/kg Soil 5
Sodium SW 6010 mga/L Water 0.5
mg/kg Soil 50
Thallium SW 7841 mg/L Water 0.003
mg/kg Soil 0.30
Vanadium SW €010 mg/L Water 0.008
mg/kg Soil 0.8
Zinc SW 6010 mg/L Water 0.008
ma/kg Soil 0.8
IDL - Instrument Detection Limit
Note:  Metal results will be reported down to the IDL.
2597-0114.15 10of9
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TABLE 1-6
LABORATORY-ESTABLISHED DETECTION AND
QUANTITATION LIMITS
SCOTT AFB, ILLINOIS
VOLATILE ORGANICS

SW 8240
Parameter Units Matrix MDL PQL
Acetone ug/L Water 7.5 10
' mg/kg Scil - 0.01
Benzene ug/L Water 0.4 1
mg/kg Soil - 0.001
Bromodichloromethane ug/L Water 0.3 1
mg/kg Soil - 0.001
Bromoform ug/l Water 0.2 5
mg/kg Soil - 0.005
Bromomethane ug/L Water 0.7 1
ma/kg Soil - 0.001
2—Butanone (MEK) ug/L Water 2.8 10
mg/kg Sail - 0.01
Carbon disulfide ug/L Water 0.7 5
_ mg/kg Soil - 0.005
Carbon tetrachloride Mo/l Water 0.4 5
mg/kg Sail - 0.005
Chlorobenzene ug/L Water 0.2 5
mg/kg Soil - 0.005
Chloroethane ug/L Water 0.3 5
mg/kg Soil - 0.005
2—Chloroethy! vinyl ether ug/L Water 8 10
mg/kg Soil - 0.01
Chloroform ug/L Water 0.3 5
mg/kg Soil - 0.005
Chioromethane _ Hg/L Water 0.6 1
mg/kg Sail = 0.001
Dibromochloromethane Hg/L Water 0.3 5
mg/kg Sail - 0.005
1,1-=Dichloroethane ug/L Water 0.3 5
- ma/kg Soil - 0.005
1,2-Dichloroethane ua/L Water 0.4 5
mg/kg Soil - - 0.005
1,1-—Dichloroethene ug/L Water 0.3 S
ma/kg Sail - 0.005
trans—1,2—-Dichloroethene ug/L Water 0.4 5
mga/kg Soil - 0.005
1,2-Dichloropropane ug/L Water 0.6 1
mg/kg Soil - 0.001
cis—1,3~Dichloropropene pa/l Water 0.6 1
ma/kg __Sail - 0.001
trans—1,3-Dichloropropene ug/L Water 0.2 5
mg/kg Soil - 0.005
Ethylbenzene ug/L Water 0.2 5
mg/kg Soil - 0.005
2—-Hexanone ug/L Water 2.1 5
mg/kg Sail - 0.005
Methylene chloride g/l Water 45 5
mg/kg Soil - 0.005
4-Methyl—-2—pentanone ug/L Water 7 10

mg/kg Soil - 0.01
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TABLE 1-6
LABORATORY-ESTABLISHED DETECTION AND
QUANTITATION LIMITS
SCOTT AFB, ILLINOIS
VOLATILE ORGANICS

SW 8240
Parameter Units Matrix MDL PQL
Styrene ug/L Water 0.5 5
mg/kg Sail - 0.005
1,1,2,2—Tetrachloroethane ug/L Water 0.7 5
ma/kg Soil - 0.005
Tetrachloroethene ug/L Water 0.2 5
mg/kg Soil - 0.005
Toluene ug/L Water 0.3 5
mg/kg Soil - 0.005
1,1,1~Trichloroethane ug/L Water 0.4 5
] mg/kg Soit - 0.005
1,1,2—Trichloroethane Hg/L Water 0.7 5
mg/kg Soil - 0.005
Trichloroethene ug/L © Water 0.2 5
mg/kg Soil - 0.005
Vinyl acetate ug/l Water 0.7 10
mg/kg Soil - 0.01
Vinyl chioride ug/L Water 0.6 2
: mg/kg Sail - 0.002
Xylenes (total) ' Hg/L Water 0.7 5
ma/kg Soil - 0.005

‘MDL — Method Detection Limit
PQL — Practical Quantitation Limit

Sample PQLs are highly matrix—dependent. The PQLs listed herein are
provided for guidance and may not aiways be achievable. The

PQLs listed for soil/sediment are based on wet weight. ‘Normally data is
reported on a dry weight basis; therefore, PQLs will be higher,

based on the percent moisture in each sample.
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TABLE 1-6
LABORATORY—-ESTABLISHED DETECTION AND
QUANTITATION LIMITS
SCOTT AFB, ILLINOIS

PESTICIDES/ PCBs
SW 8080
Parameter Units Matrix MDL PQL
Aldrin ug/L Water 0.02 0.04
ma/kg Soil - 0.0013
alpha—BHC ug/L Water o 0.01 0.03
mg/kg Soii - 0.0010
beta-BHC ug/L Water 0.05 0.05
mg/kg . Soail - 0.0016
delta—-BHC ug/L Water 0.01 0.01
mg/kg Sail - 0.0003
gamma—BHC (Lindane) ug/L Water 0.04 0.04
mg/kg Soil - 0.0013
Chlordane ug/L Water 1 1
mg/kg Soil - 0.03
4,4'-DDD ug/L Water 0.03 0.1
mg/kg Soil - 0.003
4,4'-DDE ug/L Water -0.02 0.04
mg/kg Sail - 0.0013
4,4 -DDT ug/L Water 0.03 0.1
ma/kg Soil - 0.003
Dieldrin ug/L Water 0.02 0.05
mg/kg Soil - 0.0017
Endosuifan | ug/L Water 0.02 0.04
mg/kg Sail - 0.0013
Endosulfan |l ug/L Water 0.03 0.1
mg/kg Sail - 0.003
Endosulfan sulfate ug/L Water 0.04 0.1
- mg/kg Soil - 0.003
Endrin ug/L Water 0.07 0.07
mg/kg Soil - 0.0023
Endrin Aldehyde ug/L Water 0.04 0.1
mg/kg Soil - 0.003
Heptachlor ug/L Water 0.02 0.08
ma/kg Soil - 0.001
Heptachlor epoxide ug/L Water 0.02 0.05
: mg/kg Soil - 0.0017
Methoxychlor ug/L Water 0.2 0.4
ma/kg Sail - 0.013
Toxaphene ug/L _ Water 5 5
mg/kg Soil - 0.16
PCB-1016 mg/kg Water 1 1
ug/L Soil - 0.03
PCB-1221 mg/kg Water 2 2
mg/kg Soil - 0.07
PCB-1232 ug/L Water 1 1
mg/kg Soil - 0.03
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TABLE 1-6
LABORATORY—-ESTABLISHED DETECTION AND
QUANTITATION LIMITS '
SCOTT AFB, ILLINOIS

PESTICIDES / PCBs
SW 8080
Parameter Units Matrix MDL PQL
PCB-1242 ug/L Water 1 1
mg/kg Soil - 0.03
PCB-1248 ug/L Water 1 1
mg/kg Soil - 0.03
PCB-1254 ug/L Water 1 1
mg/kg Soif - 0.03
PCB-1260 ug/L Water 1 1
mg/kg Sail - 0.03
MDL - Method Detection Limit
PQL - Practical Quantitation Limit
Sample PQLs are highly matrix dependent. The PQLs listed herein are
provided for guidance and may not always be achievable. PQLs listed for
soil / sediment are based on wet weight. Normally, data is reported on a
dry weight basis; therefore PQLs will be higher based on the percent
moisture in each sample.
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TABLE 1-6
LABORATORY—-ESTABLISHED DETECTION AND
QUANTITATION LIMITS

SCOTT AFB, ILLINOIS
SEMIVOLATILE ORGANIC COMPOUNDS

Sw 8270
Parameter Units Matrix MDL PQL
Acenaphthene ug/L Water 0.4 1
mg/kg Sail - 0.033
Acenaphthylene ug/L Water 0.6 1
mg/kg Soil - 0.033
Anthracene ug/L Water 0.6 1
mg/kg Soil - 0.033
Benzo[a]anthracene ug/L Water 0.4 1
mg/kg Soil - 0.033
Benzo[bjfluoranthene ug/L Water 0.8 1
' mg/kg Soil - 0.033
Benzo[k]fluoranthene ug/L Water 0.6 1
mg/kg Soil - 0.083
Benzoic acid ug/L Water 36 50
mg/kg Soit - 1.65
Benzo[ghi]perylene ug/L Water 0.6 1
mg/kg Soil - 0.033
Benzo[a]pyrene ug/L Water 0.3 1
mg/kg Soil - 0.033
Benzyl alcohol ug/L Water 1.7 2
mg/kg Soil - 0.066
bis(2—-Chloroethoxy)methane ug/L Water 0.5 1
mg/kg Sail - 0.033
bis(2—Chloroethyl)ether ug/L Water 0.9 1
mg/kg Soil - 0.033
bis(2—Chloroisopropyl)ether ug/L ~Water 0.6 1
mg/kg Sail - 0.033
bis(2—ethylhexyl)phthalate ug/L Water 1.3 2
mg/kg Soll - 0.066
4—-Bromopheny! phenyl ether ug/L Water 0.6 1
mg/kg Soil - 0.033
Butyl benzyl phthalate ug/L Water 0.5 1
mg/kg Sail - 0.033
4—-Chloroaniline ug/L Water 4.8 5
mg/kg Sail - 0.165
4-Chloro—3—methylphenol ug/L Water 0.8 1
mg/kg Sail - 0.033
2-Chloronaphthalene ug/L Water 0.4 1
ma/kg Sail - 0.033
2—Chlorophenol ug/L Water 1 1
mg/kg Sail - 0.033
4-Chlorophenyl phenyl ether ug/L Water 0.4 1
mg/kg Soil - 0.033
Chrysene ug/L Water 0.5 1
mg/kg Soil - 0.033
Dibenz[a,h]anthracene ug/L Water 0.6 1
. mg/kg Soail - 0.033
Dibenzofuran ug/L Water 0.4 1
mga/kg Soil - 0.033
Di—n—butylphthalate ug/L Water 1 1
mg/kg Soil - 0.033
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LABORATORY—-ESTABLISHED DETECTION AND

SEMIVOLATILE ORGANIC COMPOUNDS

TABLE 1-6

QUANTITATION LIMITS

SCOTT AFB, ILLINOIS

Sw 8270
Parameter Units Matrix MDL PQL
1,2-Dichlorobenzene ug/L Water 0.7 1.
mg/kg Sail - 0.033
1,3-Dichlorobenzene - ug/L Water 0.6 1
mg/kg Sail - 0.033
1,4-Dichlorobenzene ug/L Water 07 1
mg/kg Soil - 0.033
3,3'-Dichlorobenzidine ug/L Water - 2 2
mga/kg Soil - 0.066
2,4-Dichiorophenol ug/L ~ Water 0.9 1
mg/kg Soil - 0.033
Diethylphthalate . ug/L Water 0.5 1
ma/kg Soil - 0.033
3,3'-Dimethylbenzidine ug/L Water 2 2
mg/kg Soil - 0.066
2,4-Dimethylphenol ug/L Water 1 1
mg/kg Soil - 0.033
Dimethylphthalate ug/L Water 0.3 1
mg/kg Soil - 0.033
4,6-Dinitro—2-methylphenol ug/L Water 0.6 1
ma/kg Soil - 0.033
2,4-Dinitrophenol ug/L Water 3.3 20
mg/kg Soil - 0.66
2,4-Dinitrotoluene ug/t Water 0.8 1
mg/kg Soil - 0.033
2,6—Dinitrotoluene ug/L Water 0.8 1
mg/kg Soll - 0.033
Di—n-octyiphthalate ug/L Water 0.7 1
mg/kg Sail - 0.033
Fluoranthene ug/L Water 0.6 1
mg/kg Soil - 0.033
Fluorene ug/L Water 0.5 1
mg/kg Sail - 0.033
Hexachlorobenzene ug/L Water 0.5 1
mg/kg Soil - 0.033
Hexachlorobutadiene ug/L Water 0.7 1
ma/kg Sail - 0.033
Hexachlorocyclopentadiene ug/L Water 1.8 2
ma/kg Soil - 0.066
Hexachloroethane ug/L Water 0.9 1
ma/kg Soil - 0.033
Indeno{1,2,3—-cd]pyrene ug/L Water 1.6 2
mg/kg Soil - 0.066
Isophorone ug/L Water 0.5 1
ma/kg Soil - 0.033
2—Methylnaphthalene ug/L Water Q5 1
ma/kg Sail - 0.033
2—Methylphenol ug/L “Water 0.8 1
mg/kg Soil - 0.033
4—-Methylphenol ug/L Water 0.9 o1
mg/kg Sail = 0.033
Naphthalene ug/L Water 0.5 1
mg/kg Soil - 0.033
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TABLE 1—-6
LABORATORY-ESTABLISHED DETECTION AND

QUANTITATION LIMITS

SCOTT AFB, ILLINOIS
SEMIVOLATILE ORGANIC COMPOUNDS

SW 8270
Parameter Units Matrix MDL PQL
2—Nitroaniline ug/L Water 0.7 5
mg/kg Soil - 0.165
3—Nitroaniline. ug/L Water 1 5
mg/kg Soil - 0.165
4—Nitroaniline ug/L Water 4 5
mg/kg Sail - 0.165
Nitrobenzene ug/L Water 0.9 1
mg/kg Sail - 0.033
2—Nitrophenol ug/L Water 0.9 1
' mg/kg Soil - 0.033
4—Nitrophenol ug/L Water 2 20
mg/kg Soll - 0.66
n—Nitrosodiphenylamine ug/L Water 1 1
mg/kg Soll - 0.033
n—Nitrosodipropylamine ug/L Water 1 1.
. mg/kg Soil - 0.33
Pentachlorophenol ug/L Water 0.6 10
mg/kg Soil - 0.33
Phenanthrene ug/L Water 0.4 1
ma/kg Soil - 0.033
Phenol ug/L Water 0.8 1
mg/kg Sail - 0.033
Pyrene ug/L Water 0.7 1
mg/kg Soil - 0.033
1,2,4—Trichlorobenzene ug/L Water 0.5 1
mg/kg Soil - 0.033
2,4,5-Trichlorophenol ug/L Water 1 1
: mg/kg Soil - 0.033
2,4,6—Trichlorophenol ug/L Water 0.7 1
mg/kg Sail - 0.033
MDL — Method Detection Limit
PQL - Practical Quantitation Limit
Sample PQLs are highly matrix dependent. The PQLs listed herein are
provided for guidance and may not always be achievable. PQLs listed for
soil / sediment are based on wet weight. Normally, data is reported on a
dry weight basis; therefore PQLs will be higher based on the percent
moisture in each sample.
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TABLE 1-6
LABORATORY—-ESTABLISHED DETECTION AND
QUANTITATION LIMITS
SCOTT AFB, ILLINOIS

1-65

EXPLOSIVES
SW 8330
Parameter Units Matrix MDL* PQL*
HMX ug/L Water 2 2
ma/kg Soil - 2
RDX ug/L Water 1 1
mg/kg Soil - 1
11.3,5—-TNB ug/L Water 1 1
mg/kg Soil - 1
Tetryl ug/L Water 2 2
ma/kg Soll - 2
1,3—DNB ug/L Water 2 2
mg/kg Soil - 2
Nitrobenzene ug/L Water 2 2
mg/kg Soll - 2
2,46—-TNT ug/L Water 1 1
: mg/kg Soil - 1
2,4-DNT ug/L Water 1 1
ma/kg Soil - 1
2,6-DNT ug/L Water 1 1
mg/kg Soil - 1
o-Nitrotoluene ug/L Water 1 1
mg/kg Soil - 1
p—Nitrotoluene ug/L Water 2 2
mg/kg Soit - 2
m—Nitrotoluene ug/L Water 2 2
B ' mg/kg Sail - 2
MDL - Method Detection Limit
PQL - Practical Quantitation Limit
*MDLs and PQLs are arbitrarily set
TOTAL PETROLEUM HYDROCARBONS
LUFT CALDHS
Parameter Units Matrix MDL PQL
Gasoline mg/L Water 0.074 0.5
ma/kg Soil - 0.5
Diesel mg/L Water 0.072 05
mg/kg Soil - 16.5
MDL — Method Detection Limit
PQL - Practical Quantitation Limit
Sample PQLs are highly matrix dependent. The PQLs listed herein are
provided for guidance and may not always be achievable. PQLs listed for
s0il / sediment are based on wet weight. Normalily, data is reported on a
dry weight basis; therefore PQLs will be higher based on the percent
moisture in each sample.
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All chemical standards used by Law are certified to have the
highest reasonable purity with assays or certificates of analysis
provided with material. All materials are purchased from
established and reputable chemical dealers. All standard materials
are dated and stored under appropriate conditions in order to
maintain chemical stability. Each time a specific standard is
preparéd, the material mass and dilution information is recorded in
the - standards record book. All prepared standards (stock and
working) are labeled in reference to the book number, page number,
and entry number of the Analytical Standards Preparations Record
Book. Additionally, the description, date, and analyst are given
on the standard label.

1.8.3.1 Organics by Gas Chromatography (GC) with Second Column
Confirmation - Pesticides/PCBs analyzed on the GC will follow EPA

-Methods while TPHs analyzed on the GC will follow CAL.DHS methods.
The ¥ method utilizes gas chromatography but does not require
second column confirmation. Second column confirmation is required
for samples which exhibit a positive Pesticide/PCB result. The
confirmation system must contain a dissimilar column and is
calibrated and subject to the same QC as the primary GC system.
The primary or secondary result may be reported. The two results
will not be averaged.

Prior to calibration, retention time windows for each standard on
each GC column are determined whenever a new GC column is installed
as follows.

Three injections of each standard are made over a 72-hour period at
~approximately equal intervals. A standard deviation is calculated
from the three absolute retention times. For multi-response
analytes, one major peak is chosen from the envelope for the
retention time study. Retention time windows for each analyte are
updated daily and are equal to the continuing calibration analyte
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retention time plus or minus three times the standard deviation
determined in the study. If the retention time window for an
analyte is zero, a standard deviation of a similar compound is
used.

Tentative identification of an analyte occurs when a peak from a
sample falls within the daily retention time window. Multi-
response analytes are identified primarily by pattern recognition.

Calibration procedures for both systems are presented below.

1. GC system is checked daily prior to analysis of samples
by reviewing temperatures to injector parts, detectors
and columns, verifying that the system is method specific
to ensure reliability and reproducibility of analytical
results. - |

2. GC is calibrated with five standards and a calibration
blank using external standard technique.

3. If the %RSD of the RF (internal standard technique) or CF
(external standard technique) for the 5 standards is less
than or equal to 20 percent, then the average RF is used
for quantitation. If the RSD of the RF is greater than
20 percent, a calibration curve is established by

plotting response versus amount.

4. After development of each new five-point calibration and
at the start of every analysis day, a mid-point daily
initial calibration verification (ICV) containing all
single peak analytes of interest is run. Pesticide/PCB
standardé also include Toxaphene, Chlordane, and Aroclors
1016/1260. The standard’s RF or CF must agree with the
initial calibration average RF or CF within :15 percent

difference ($D). For a calibration curve, the
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concentration of the mid-point initial calibration
standard is compared to the ICV concentration. The
percent recovery of the ICV is obtained using the
following formula: ICV Found Value divided by Mid-point
Initial Calibration True Value (calculated from the
curve) X 100. The percent recovery of the ICV must be

within +15 percent.

5. After every 10 samples within the sequence and at the end
of the sequence, a mid-level continuing calibration
verification (CCV) is analyzed which must be within +15%
D of the ICV. For a calibration curve, the concentration
of the ICV is compared to the concentration of the CCV.
The percent recovery of the CCV must be within +15%.

6. The retention time (RT) for all identified analytes in an
analytical run must fall within the RT windows calculated
for the analytical standards.

7. Second column confirmation which is required for samples
exhibiting positive results is subject to the same

acceptance criteria as was the first column.

1.8.3.2 Volatile and Semi-Volatile Organics by Gas Chromatography/
Mass Spectrometry (GC/MS) - Analyses performed on the GC/MS will

follow EPA Methods. This includes the following calibration
procedure:

1. Instrument calibration will be performed every 12-hour

time period. The GC/MS will be tuned to meet ion

abundance criteria given in Tables 1-7 and 1-8 for
decafluorotriphenylphosphine (DFTPP) or 4-Bromo-
fluorobenzene (BFB).
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TABLE 1-7

DFTPP KEY IONS AND ABUNDANCE CRITERIA®
Scott Air Force Base, IL

Mass _ | 'lon Abundance Criteria

51 30-60% of mass 198

68 <2% of mass 69

70 <2% of mass 69

127 40-60% of mass 198

197 <1% of mass 198

198 Base peak, 100% relative abundance
199 5-9% of mass 198

275 10-30% of mass 198

365 ' >1% of mass 198

441 Present but less than mass 443
442 >40% of mass 198

443 17-23% of mass 442

*J.W. Eichelberger, L.E. Harris, and W.L. Budde. "Reference Compound to Calibrate lon Abundance
Measurement in Gas Chromatography-Mass Spectrometry,” Analytical Chemistry, 47, 995 (1975).
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TABLE 1-8

‘BFB KEY IONS AND ABUNDANCE CRITERIA®

.MASS ION ABUNDANCE CRITERIA
50 15-40% of mass 95
75 30-60% of mass 95
95 base peak, 100% relative abundance
96 5-9% of mass 95
173 less than 2% of mass 174
174 less than 50% of mass 95
175 5-3% of mass 174
176 greater than 95% but less than 101% of mass
174
177 5-9% of mass 176

* EPA Method 8240, SW-846, 3rd Edition, November 1986.
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2. Initial calibration will be performed on calibration
standards at five concentration levels containing each
compound of interest and each surrogate standard.

The relative retention time (RRT) of each compound in
each calibration run should agree within 0.06 RRT units.
The average relative respoﬁse factor (RRF) and percent
relative standard deviation (%RSD) is calculated for each

compound. The RRF for the 'System Performance Check
Compounds (SPCC: Volatiles: Chloromethane, 1,1-Dichloro-
ethane, Bromoform, 1,2,2-Tetrachloroethane, Chloro-
benzene. Semi-volatiles: N-nitroso-di-n-propylamine,

Hexachlorocyclopentadiene, 2,4-Dinitrophenol, 4-Nitro-
phenol) must be 20.300 (0.250 for Bromoform) for
volatiles and must be =20.050 for semi-volatiles. The
$RSD for the Calibration Check compounds (CCC: Volatiles
- Vinyl chloride, 1,1-Dichloroethene, Chloroform, 1,2-
Dichloropropane, Toluene, Ethylbenzene; Semi-volatiles
Base/Neutrals - Acenaphthene, 1,4-Dichlorobenzene,
Hexachlorobutadien, N-Nitroso-di-n-phenylamine, Di-n-
octylphthalate, Fluoranthene, Benzo(a)pyrene; Acids - 4-
Chloro-3-methylphenol, 2,4-Dichlorophenol, 2-Nitrophenol,
Phenol, Pentachlorophenol, 2,4,6-Trichlorophenol) must be
<30 percent. The ¥%RSD for the other compoundé should be
less than 30 percent. If not, a notation is made in the
sample documentation.

3. After the preparation of each new initial five-point
calibration curve and after tune criteria are met for
each 12-hour time period, the initial calibration is
verified (using a midpoint <calibration standard
.containing all analytes) prior to running any samples.
This initial calibration verification (ICV) must satisfy

the above SPCC criteria. In addition, the percent
difference (%D) for the CCC must be s25 percent for the
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volatiles and =30 percent for the semi-volatiles. If
these criteria are not met for any single CCC, corrective
action must be taken or a new five point calibration must
be performed.

4, Internal standards for GC/MS volatiles will be added to
each sample, standard and reagent blank. The final
concentration of each internal standard will be 50 ug/L.
The internal standards are as follows: |

Bromochloromethane
1,4-Difluorobenzene
Chlorobenzene-dg

Table 1-9 presents the analytes quantitated by each
internal standard. '

.

Internal standards for'GC/MS semi-volatiles will be added
to each sample, standard, and reagent blank. The final
concentration of each internal standard will be 40
nanograms per microliter (ng/uL). The internal standards

are as follows:

1,4-Dichlorobenzene-4d,
Naphthalene-d,
Acenaphthene-d,,
Phenanthrene-qd,,
Chrysene-d,,
Perylene-d,,

Table 1-10 presents the analytes quantitated by each
internal standard.
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TABLE 1-9

VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES

Scott Air Force Base, IL

ASSIGNED FOR QUANTITATION

Carbon disulfide
Chloroethane

Chloroform
Chloromethane
Dichlorodifluoromethane
1,1—Dichloroethane
1,2-Dichloroethane
1,2—-Dichloroethane —d4*
1,1-=Dichloroethene
trans—1,2—Dichloroethene
lodomethane

Methylene chloride
Trichlorofiluoromethane
Vinyl chloride

Carbon tetrachloride
Chiorodibromomethane
2—Chloroethyi vinyl ether
Dibromomethane
1,4—Dichloro—2—-butene
1,2—Dichloropropane
cis—1,3—Dichloropropene
trans—1,3—Dichloropropene
1,1,1—Trichloroethane
1,1,2—Trichloroethane
Trichloroethene

Vinyl acetate

BROMOCHLOROMETHANE 1,4—DIFLUOROBENZENE CHLOROBENZENE-d5
Acetone Benzene ‘ Bromofiuorobenzene*
Acrolein Bromodichloromethane Chlorobenzene
Acrylonitrile Bromoform Ethylbenzene
Bromomethane 2-Butanone Ethyl methacrylate

2—Hexanone
4—Methyl—2—pentanone
Styrene
1,1,2,2—Tetrachloroethane
Tetrachloroethene

Toluene

Toluene—d8*
1,2,3—Trichloropropane
Xylene

* Surrogate
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TABLE 1—-10

SEMIVOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES

ASSIGNED FOR QUANTITATION
Scott Air Force Base, IL

1,4—DICHLOROBENZENE —-d4

NAPHTHALENE -d8

ACENAPHTHENE-~d10

Aniline

Benzyl alcohal

Bis(2—chloroethyl)ether

Bis(2—chloroisopropyl)ether

2-Chlorophenol

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4—Dichlorobenzene

Ethy! methanesulfonate

2-Fluorophenol*

Hexachloroethane

Methyl methanesulfonate

2—~Methylphenol

4—Methyiphenol

N—Nitrosodimethylamine

N-Nitroso—di—n—propyl—
amine

Phenol

Phenol—d6*

2—Picaline

Acetophenone
Benzoic acid
Bis{2-chloroethoxy)methane
4-Chloroaniline
4—Chloro—-3—methylphenol
2,4-Dichlorophenol
2,6—~Dichlorophenol
alpha,alpha—Dimethyl—
phenethylamine
2,4—-Dimethylphenol
Hexachlorobutadiene
Isophorone
2-Methylnaphthalene
Naphthalene
Nitrobenzene
Nitrobenzene-d8*
2—Nitrophenol
N-Nitroso~-di—n-butylamine
N-Nitrosopiperidine
1,2,4-Trichlorobenzene

Acenaphthene
Acenaphthylene
1-Chloronaphthalene
2-—Chloronaphthalene
4-Chlorophenyl pheny! ether
Dibenzofuran
Diethylphthalate
Dimethyliphthaiate
2,4-Dinitrophenol
2,4-Dinitrotoluene

2,6 —-Dinitrotoluene
Fluorene
2—Fluorobiphenyl*
Hexachlorocyclopentadiene
1—-Naphthylamine
2—Naphthylamine
2—Nitroaniline
3—Nitroaniline
4—Nitroaniline
4-Nitrophenol
Pentachlorobenzene
1.2,4,5-Tetrachlorobenzene
2,3,4,6—-Tetrachlorophenol
2,4,6~Tribromophenol*
2,4,5-Trichlorophenol
2,4,6—Trichlorophenol

* Surrogate
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TABLE 1-10

SEMIVOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES

ASSIGNED FOR QUANTITATION
Scott Air Force Base, IL

PHENANTHRENE -d10

CHRYSENE -d12

PERYLENE —d12

4-Aminobiphenyl
Anthracene

4-—-Bromophenyl phenyl ether
Di—n-butylphthalate
4,6-Dinitro—2-methylphenol
Diphenylamine
1,2-~Diphenylhydrazine
Fluoranthene
Hexachlorobenzene
N-Nitrosodiphenylamine
Pentachlorophenol
Pentachloronitrobenzene
Phenacetin

Phenanthrene

Pronamide

Benzidine
Benzo(a)anthracene
Bis(2—ethylhexyl)phthalate
Butylbenzyiphthalate
Chrysene
3,3'-Dichlorobenzidine

p —Dimethylaminoazobenzene
Pyrene ‘
Terphenyl—d14*

Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Dibenz(a,j)acridine
Dibenz(a,h)anthracene
7,12—-Dimethylbenz(a)~
anthracene
Di—n—octylphthalate
Indeno(1,2,3-cd)pyrene
3—Methylcholanthrene

* Surrogate
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1.8.3.3 Metals by Graphite Furnace Atomic Absorption (GFAA) -
Metal analyses performed on the GFAA will follow current EPA SW 846

Methods. Instrument must be calibrated daily or once every 24
hours and each time the instrument is set-up. This includes the
following calibration procedure:

1. The lamp must be peaked for position and for wavelength
(the temperature of the furnace 1is "automatically
calibrated at 2600 degrees centigrade).

2. After the proper conditions for each element are
programmed for furnace operation, distilled water is
injected and run as a sample. This is done several times
until the instrument response produces a steady base line
absorbance. '

o

3. Verify instrument is operating satisfactorily by checking
the energy output of the lamp and by checking the
characteristic mass on the mid-point standard, which must
be 110 percent of the true value for that standard.

4. Calibrate instrument with four standards and a
calibration blank. The calibration curve must have a
correlation coefficient of greater than or equal to
0.995.

5. Verify the calibration with a 2nd source Initial
Calibration Verification (ICV) standard. The observed

result must be within +10% of the expected result.

6. Verify the calibration blank. The blank must be less
than the instrument detection limit.

7. Verify low level standard calibration.

2597-0114.15 1-76



1.8.3.4

analyses

Every 10 samples, a Continuing Calibration Verification
(CCV) and Continuing Calibration Blank (CCB) pair is run
and must be $10% of expected value and less than three
times the instrument detection limit, respectively.

Metals by Inductively Coupled Plasma (ICP) - Metal
on the ICP will follow current EPA SW846 method

procedures. Instrument must be calibrated daily or once every 24

hours and each time instrument is set-up. This includes the

following calibration procedure:

Verify instrument is operating satisfactorily by checking
automatic gain setting and optical alignment.

i
Calibrate instrument with matrix matched mixed standards
at four concentration 1levels and a blank. The
correlation coefficient must be greater than or equal to
0.995.

Verify the calibration with a 2nd source Initial
Calibration Verification (ICV) standard. The observed
result must be :+10% of the expected value.

Verify the calibration blank. The observed result must
be less than the instrument detection limit.

Verify low-level standard calibration.

Every 10 samples, a Continuing Calibration Verification
(CCV) /Continuing Calibration Blank (CCB) pair is run
which must be +10% of expected value and less than the
instrument detection limit, respectively.
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7. Check for interferences. An interference check solution
must be analyzed at the beginning and at the end of the
run (or at least &évery eight hours); refer to EPA Methods
for acceptable limits which are :20%. The interference
check solution contains aluminum, calcium, iron, and
magnesium.

1.8.3.5 Gravimetric Analyses - The total dissolved solids analysis
falls into this category. Each analysis depends greatly on the
accuracy of the balance used. For this reason, balances are
calibrated weekly. The recorded weight must agree within 0.1
percent of the expeéted value.

1.8.3.6 Colorimetric Analysis - The cyanide ion 1is determined
colorimetrically. The cyanide is released by refluxing the sample
with strong acid and distillation of the HCN.

A minimum of five calibration standards and a blank are prepared.
The correlation should not be less than 0.995. Verify the
calibration with an independently prepared check standard every 15
samples. The apparent concentration of this standard must 1lie
within 20% of the true concentration. '

1.8.3.7 Cold-Vapor Atomic Absorption - Mercury is analyzed using
cold-vapor atomic absorption (CVAA). An aliquot of sample is

acidified and then undergoes a heated, oxidation digestion with
potassium permanganate and potassium persulfate. After digestion,
a solution of sodium chloride-hydroxylamine sulfate is added to the
sample digestate to reduce excess permanganate and remove free
chlorine. A reducing agent (stannous chloride) is then added to
the solution, resulting in a reduction of the mercury to an
elemental state. The elemental mercury is aerated from the

A
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solution in a closed system and the mercury vapor content 1is
measured as it passes through a cell positioned in the light path
of an atomic absorption expectrophotometer.

Mercury analyses will follow current EPA CLP protocol. This
includes the following calibration procedure:

1) Optimize instrument setting and alignment by maximizing the
energy setting.

2) Align cell minimizing absorbance reading.

3) lCheck absorbance of 10 ppb standard.

4) Check correlation of a series of standards and calibration
blanks.

5) Verify calibration by running an initial calibration

verification standard and a calibration blank.

6) Analyze a CCV at the beginning of run, every 10 samples, and
at the end of the run. The response must be within 20 percent
of the initial response.

1.8.3.9 High Performance Liquid Chromatography (HPLC) - Explosives
will be analyzed by HPLC. Aqueous samples of low concentrations
are concentrated by a salting-out extraction procedure with
acetonitrile and sodium chloride, diluted with reagent grade water
and filtered. Aqueous samples with high concentrations are diluted
1:1 with methanol or acetonitrile and filtered. The extracts are
separated on a C-18 reverse phase column determined at 254 nm and
confirmed on a CN reverse phase column.
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All electronic equipment is allowed to warm up for 30 minutes.
During this period, at least 15 void volumes of mobile phase are
passed through the column and continued until baseline is level at
the UV detector’s greatest senéitivity.

The initial calibration is performed by triplicate injections of
five standards in random order. A linear calibration curve of
responsge factors is calculated.

A daily calibration exists of analyzing a mid-point standard in
triplicate at the beginning, the middle and after the last sample.
The mean response factor must agfee within 25 percent of the
initial calibration.

1.9 DATA REDUCTION, VALIDATION, AND REPORTING

The following section describes the reduction, validation, and
reporting of data employed after samples are analyzed.

1.9.1 Data Management

The following section describes how analytical data is collected
and processed in the laboratory.

1.9.1.1 Data Flow - Analytical data are collected and processed in
accordance with the requirements of the LENL-Pensacola Generic QA
Manual. These requirements include sample documentation and data
collection. Sample/data flow is outlined in Figure 1-9.

1.9.1.2 Data Collection - Data collection activities follow
closely with sample documentation. For example, as a sample enters
a specific lab for analysis, it is documented by intra-lab chain-
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FIGURE 1-9
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SCREEN FOR AGREEMENT
H.
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of-custody. The sample is then extracted or otherwise prepared,
and data collection begins. The following sample data are
collected at LENL:

Extraction and preparation date for samples, standards,

duplicates, spikes, and blanks are éntered in bound notebooks.

Final analytical results and quality control data are dated
and initialed by the analyst.

Data calculations, percent recovery and precision data are
checked by the lab supervisor who initials and dates the
output.

Results are entered into the lab computer system by direct
entry or electronic transfer.

1.9.2 Data Reduction

Computerized data stations are present for all analytical
equipment. The majority of data reduction at Law is performed by
the data station associated with that particular piece of
equipment.

‘The analyst'performs the analysis and enters the data on the
parameter bench sheet and corresponding data station(s). Bench
sheets contain all necessary information to establish sample
identity, integrity, «calibration evaluation, and analytical
observation/results to process/validate the sample test data. A
bench sheet key is provided to the analyst which specifies the way
in which bench sheets are to be filled out (i.e., notation,
significant figures, etc.), the data reduction formula and the QC
samples required and their control criteria. QC samples include
duplicates, matrix spikes, or matrix spike duplicates, continuing
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calibration verification samples (CCVs), etc. Calculations are
performed by the data station at each instrument and/or specialized
éoftware utilized by MIS Department. The use of rounding rules and
significant digits for numerical data are in accordance with EPA-
600/4-79-019 publication, Handbook for Analytical Quality Control

'in Water and Wastewater Laboratories.

SAMPLE QUANTITATION

Sample quantitation will be performed based on the formulae listed
below. Normal laboratory soil calculations have been modified to
comply with AFCEE mandates for mg/Kg results for organic analysis.
All Response Factors (RF) and Calibration Factors (A,) will be
determined from the initial calibration. Daily standards will be
used for continuing quality control monitoring only.

Organic Analysis

" External Standard Method:

pg/L = (A) (a) (Vo) (D) a - Total Area of Peak(s) *

(Ag) (Vy) (V) s Mass Injected (ng)

(a,) () (V,) (D)
(A (V) (W)

mg/Kg = X 0.0001

* This formula will be used only if the %RSD for the initial
calibration < or = 20. Quantitation of compounds with calibrations
that do not meet this criteria will be quantitated from the

calibration curve using the 1linear equation (with the origin
through zero).
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Internal Standard (IS) Method:

pg/L =

2597-0114.

15

(a,) (Cy,) (D) e (B (Ty)

(A..) (RE) (V) (Ay0) (T)
(B,) (Cy,) (

@,,) (RE) (W) * 0-002

Regsponse for the analyte in the sample or standard
being measured, units are in area count.

Amount of standard injected or purged, ng.

Response for the external standard, units are in
area counts. :

Volume of extract injected, (not applicable for
purge-and-trap analysis).

Dilution factor or 1.

Volume of total extract, ulL (not applicable for
purge-and-trap analysis). .

Volume of sample extracted or purged, mL.

Weight of sample extracted or purged, g (Wet
weight) . '

Weight of sample extracted or purged, g
(Dry weight) W, = (w)(loo - tmoistuxe)

100

Amount of IS added to extract or volume purged, ng.
Response of the IS, units are in area counts.
Response factor of the anaiyte.

Concentration of the IS, ug/L.

Concentration of the analyte to be measured, ug/L.

'_l
)
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Inorganic Analysis

mg/L = Measurement taken from the calibration curve

(Vol) (100)
(Wt) (%Solids)

mg/Kg = mg/L x

1.9.3 Data Quality Asgsessment

Law’s Project Chemist will review all data received from the
laboratory. This review consists of the following:

Sample analysis completeness - Were all samples analyzed?
Were samples analyzed for the parameters listed in the SAP?

Evaluation of Holding Times - Were samples analyzed within
the specified holding and extraction times?

Evaluation of quality contfol - Were standard curves within
method control limits? Were preparation and method blanks
contaminated? Were continuing calibration standards in
control? Were matrix spikes and matrix spike duplicates
performed? How did field duplicates compare?

Establishment of detection limits - Were detection limits
met? If not, why?

Law’s Project Chemist wutilizes "Laboratory Data Validation
Functional Guidelines for Evaluating Organic -and Inorganic
Analysis," (EPA, 1988) as a reference to data validation.

Method-specific criteria will be used to validate any methods not
presented in EPA’s Laboratory Data Validation Guidelines.
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If any data points are qualified, they will receive the data
qualifiers described in Exhibit 5-4 of the "Risk Assessment
Guidance for Superfund, Volume I (Part A)" (USEPA, 1989). If sample
analysis exceeded holding times, the data would be flagged as
estimated. If the method blank was contaminated with common
laboratory chemicals or field contamination, any result =10 times
that found in the blank would be flagged as estimated and resampled
per AFCEE protocols. Any matrix spike (MS) and matrix spike
duplicate (MSD) data would be re#iewed separately and qualified
based on all the data available. Estimated data are not
necessarily unusable data. All project-wide precision, accuracy,
and completeness goals will be reviewed and the data will be
validated subject to these goals. If these goals are not met,
resampling and analysis may be necessary.

The Law Project Chemist also reviews field sample data and
collection. This review consists of the following:

Field record completeness - Were all field analyses
performed? Were all field samples collected? Were any
problems encountered and how were they resolved? Were all
field records complete?

Sampling and decontamination procedures review - Were all
field duplicates collected? How did they compare? Were
all rinsates collected? Did these rinsates show
contamination? Were thé trip blanks contaminated? Did
samples arrive intact and in proper shipping protocol?

Identification of valid samples - Were samples collected
representative? Were the wells properly constructed?
Were there probabie sources of potential contamination

during sampling?
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Correlation of field test data and identification of
anomalous field test data - Did different methods of
measurements for the same test correlate?

Review of field data such as rinsates, trip blanks and duplicates
can help in aésessing sample integrity. The field data and
laboratory data will be reviewed and evaluated to the data quality
objectives established in this plan. Data validation will be
performed on all Scott AFB samples (100%).

1.9.4 Data Reporting

All data reports will be included in the technical reports

preparation. The data will be presented as tables or in the
appendices of the report. Tables will include the following
information:

sampling dates

extraction and analysis dates

surrogate recovery (if applicable)

MS/MSD results

duplicate/replicate results

rinsate results

positive results \

field characterization data (pH, SC, temp)
control limits (surrogates, MS/MSD, duplicates)

1.10 INTERNAL QUALITY CONTROL CHECKS

The following sections describe the quality control checks employed
in the field and laboratory.
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1.10.1 Field Quality Control

Quality control of field measurements will be utilized through the
calibration of instruments. The control parameters, control
limits, and corrective actions are outlined in Section 2.4 of the
Field Sampling Plan.

1.10.2 Laboratory Quality Control

The minimum requirements of the laboratory quality control consist
of an initial demonstration of laboratory capability and an ongoing
analysis of spiked samples to evaluate and document quality data.
The laboratory must maintain records to document the quality of the
data generated. Ongoing data quality checks are compared with
established performance criteria to determine if the results of
analyses meet the performance characteristics of the method. When
results of sample spikes indicate atypicél method performance, a
quality control check standard must bé analyzed to confirm that the
measurements were performed in an in-control mode of operation.

Before processing any samples, the analyst should demonstrate,

‘through the analysis of a reagent water blank, that interferences

from the analytical system, glassware, and reagents are under
control. Each time a set of samples is extracted or there is a’
change in reagents, whichever is more frequent, a reagent water
blank should bé processed as a safeguard against chronic laboratory
contamination. The blank samples should be carried through all
stages of the sample preparation and measurement steps.

For each analytical batch (up to 20 samples), a reagent blank,
matrix spike and matrix spike duplicate/duplicate must be analyzed-
(the frequency of the spikes may be different for different
monitoring programs). The blank and spiked samples must be carried
through all stages of the sample preparation and measurement steps.
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The experience of the analyst performing gas chromatography is
invaluable to the success of the methods. Each day that analysis
is performed, the daily calibration sample should be evaluated to
determine if the chromatographic system is operating properly.

The laboratory must, on an ongoing basis, analyze at least one
matrix spike and matrix spike duplicate/duplicate per analytical
batch (maximum of 20 samples per batch) to assess accuracy. For.
laboratories analyzing one to ten samples per month, at least one
spiked sample per month is required.

If any analyte fails the acceptance criteria for recovery, a QC
check standard for each analyte that failed must be prepared and
analyzed.

As part of the QC program for the laboratory, method accuracy for
each matrix studied must be assessed and records must be
maintained.

The laboratory should analyze standard reference materials and
participate in relevant performance evaluation studies.

Types of laboratory quality control samples to be used are as
follows:

Method blanks. Method blanks consist of organic-free or deionized
water that is carried through the analytical scheme like a sample.
They serve to measure contamination associated with 1laboratory
storage, preparation, or instrumentation. For most analyses, a
method blank is analyzed for each batch and at a frequency of 1 per
20 samples if more than 20 samples are run in a given batch. If
the analyte of interest is above the reporting detection limit,
corrective action should be taken except for common solvents such
as methylene chloride, acetone, toluene, 2-butanone and phthalates.
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Trip Blanks and Ambient Condition Blanks. Trip blanks begin as
organic-free reagent water in the laboratory. A sample vial is
filled with reagent water and carried with other sample containers
to the field and back to the laboratory. Ambient condition blanks
begin as sample vials which are carried to the sample site and
filled with organic-free water at the location. Trip blanks are to
be collected whenever volatile organics are being sampled. Ambient
blanks will be collected when samples are collected downwind of
possible volatile sources. Both blanks identify contamination

associated with collection and transportation of the sample.

Sample blanks. Sample blanks are used when characteristics like
color or turbidity interfere with a determination. In a
spectrophotometric method, for example, the natural absorbance of
the sample is measured and subtracted from the absorbance of the
developed sample. Sample blanks are run only as necessary.

Calibration blanks. Calibration blanks are prepared with standards
to create a calibration curve. They differ from the other
standards only by the absence of analyte and provide the "zero-
point" for the curve.

Internal standards. Internal standards are measured amounts of
certain compounds added after preparation or extraction of a
sample. They are used in an internal standard calibration method
to correct sample results suffering from capillary column injection
losses, purging losses, or viscosity effects. Internal standard
calibration is currently used for volatile organics, chlorinated
pesticides and GC/MS extractables.

Surrogates. Surrogates are measured amounts of certain compounds
added before preparation or extraction of a sample. The recovery
of a surrogate is measured to determine systematic extraction
problems. Surrogates are added to all samples analyzed for
chlorinated pesticides, GC/MS extractables and volatiles, and GC
volatiles.
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Spikes. Spikes are aliquots of samples to which known amounts of
analyte have been added. They are subjected to the sample
- preparation or extraction procedure and analyzed as samples. The
stock solutions used for spiking are purchased or prepared
independently of calibration standards.

The spike recovery measures the effects of interferences in the
sample matrix, and reflects the accuracy of the determination.
Spike recoveries are calculated as follows:

Check Standard

Method Standard Percent Recovery =-%E§§£%§% x 100
Check Sample Xpecte
Matrix Spike Percent Recovery = EEE%%%§B x 100

Where,
SSR = Spike Sample Result
SR = Sample Result
SA = Spike added from Spiking Mix

Spikes are prepared and analyzed for each batch and at a frequency
of at least one per 20 samples if more than 20 samples are run in
a given batch.

Spike recoveries are stored in the laboratory database and are
retrievable for statistical analysis. Laboratory control limits
are calculated for individual matrix types when 20 data points
become available. |

Duplicate or Duplicate Spikes. Duplicate spikes are additional
spiked aliquots of samples subjected to the same preparation and
analytical scheme as the original spike sample. The relative
percent difference (RPD) between duplicates or duplicate spikes
measures the precision of a given analysis. RPDs are calculated as
follows: |
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grPD = R~ R2Z o 149

Rav
or
§RPD = S1 =52 4 190
Sav -
where
Rl and R2 = duplicate determinations of the analyte in the
sample
'S1 and S2 = the observed concentrations of analyte in the
spike and its duplicate
Rav = the average determination of the analyte
' concentration in the original sample
Sav = the average of the observed analyte

concentrations in the spike and its duplicate.

Duplicates or duplicate spikes are prepared and analyzed for each
batch, or at a frequency of at least one per 20 samples if more
than 20 samples are run in a given batch. '

RPDs are stored in the laboratory database and are retrievable for
statistical analysis.

Laboratory Control Standards. Léboratory control standards (LCSs
and QCCSs) are aliquots of organic-free or deionized water to which
known amounts of analyte have been added. They are subjected to
the sample preparation or extraction procedure and analyzed as

samples. The stock solutions used for LCSs are purchased or
prepared independently of calibration standards. The LCS recovery
tests the function of analytical methods and equipment. For

inorganic and metals analyses, the percent recovery for LCSs is
compared to method specific criteria, and the analytical system is
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considered to be in control when these analyte specific criteria
are met. When a result of an organic method agqueous matrix spike
and/or matrix spike duplicate indicates atypical method
performance, a quality control check standard will be analyzed to
confirm that the measurements were performed in an in-control mode

of operation for that analyte.

The acceptance criteria for the LCS is a recovery range of 80-120%.
The acceptance criteria for the QCCS is stated in each method.

LCSs are prepared and analyzed for each batch or at a frequency of
one per 20 samples if more than 20 samples are run in a given
batch. Laboratory control limits are calculated when 20 data
points become available.

The LCS is used to monitor overall performance of all steps in
analysis, including sample preparation. If the LCS results fall
within 20% of the calibration curve, this verifies that instrument
performance, calibration and sample preparation are satisfactory.
When the LCS is used in conjunction with matrix spikes, matrix
spike récovery evaluation can be better interpreted as either
matrix interference, preparatory error or matrix spiking solution
preparation may be incorrect.

Specific laboratory control procedures, are as follows:

Volatile Organics Analyses by GC/MS

1. Surrogate compounds will be spiked into each sample,
standard, and reagent water blank. The target spike
concentration should be 50 ug/L. The surrogate compounds
are as follows:

toluene-ds
4 -bromofluorobenzene
1,2-dichloroethane-d4

2597-0114.15 1-93



2. Internal standards will be added to each sample, standard
and reagent blank. The final concentration of each
internal standard will be 50 ug/L. The internal
standards are as follows:

Bromochloromethane
1,4-Difluorobenzene
Chlorobenzene-ds

3. At least one sample or 1 in 20 samples (whichever is more
frequent) will be spiked to assess accuracy of the data.
The spiking compounds are listed in Table 1-16. The
target spike concentration should be 50 ug/L.

4. At least one sample or 1 in 20 samples (whichever is more
frequent) will be spike duplicated to assess precision of
the data. The duplicate spike will be a replicate of
Item 3 above.

5. A blank must be run each time a set of samples is
extracted or there is a change in reagents.

Semi-Volatile Organics by GC/MS

1. Surrogate compounds will be spiked into each sample,
standard, and reagent water blank. The target spike
concentration should be 100 ug/L for base/neutrals and
200 ug/L for acids. The surrogate compounds are as
follows:

phenol-d,

2-fluorobiphenyl
2,4,6-tribromophenol
nitrobenzene-ds
2-fluorophenol .
p-terphenyl-d,,
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2. Internal standards will be added to each sample, standard
and reagent blank. The final concentration of each
internal standard will be 40 nanograms per microliter
(ng/uL) . The internal standards are as follows:

1,4-Dichlorobenzene-d,
‘Naphthalene-dg
Acenaphthene-d,,
Phenanthrene-d,,
Chrysene-d,,
Perylene-d,,

3. At least one sample or 1 in 20 samples (whichever is more
frequent) will be spiked prior to sample extraction to
access accuracy of the data. The spiking compounds are
listed in Table 1-16.

4. At least one sample or 1 in 20 samples (whichever is more
frequent) will be spike duplicated prior to sample
extraction to access precision of the data. The
‘duplicate spike will be a replicate of Item 3 above.

5. Each time a set of samples is extracted or there is a
change in reagents, a reagent water blank should be
processed.

Qrganics by GC

1. Surrogate compounds will be spiked,.for EPA SW846 Method
8080, into each sample, standard, and reagent water
blank. The target spike concentration should be 30 ug/L.
The surrogate cbmpounds are dibutylchlorendate and
2,4,5,6-tetrachloro-metaxylene. Precision limits are
described in EPA Method 8000 and are as follows:
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a. For each sample analyzed, calculate the percent
recovery of each surrogate in the sample.

b. Once a minimum of 30 samples of the same matrix have
been analyzed, calculate the ‘average percent
recovery (p) and standard deviation of the percent

recovery (s) for each of the surrogates. The
standard deviation is calculated based on "n-1"
weighing.

C. For a given matrix, calculate the upper and lower

control 1limit for method performance for each
surrogate standard. This should be done as follows:

Upper Control Limit (UCL) = p + 38
Lower Control Limit (LCL) = P - 38
2. At least one sample or 1 in 20 samples (whichever is more

frequent) will be spiked to assess accuracy of the data.

3. At least one sample or 1 in 20 samples (whichever is more
frequent) will be spike duplicated to assess precision of
the data. The duplicate spike will be a replicate of
Item 2 above.

4. Samples will be within the concentration range of the
standards.

5. After an initial five-point calibration has been
established, a mid-point calibration verification
standard should be analyzed at the beginning of a run and
after every 10 samples. The calibration verification
standard must be within +15% difference of the initial
response calibration. '
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C«»)QF’JV‘
At least one reagent water blank must be analyzed each
day to demonstrate that interferences and/or

_contamination are not present. If a problem exists,

T . -
correCtlZE‘;ESEiSED will be taken before samples are

A QC check sample prepared independently £from the
calibration standards will be analyzed at least every 20

samples. Q«A)KLKX;L

Metals by ICP

1.

At least one matrix spike or 1 in 20 samples (whichever
is more frequent) will be spiked prior to digestion. The
spiké recovery must be within +25% of the spiking value.
If not, the data must be flagged with a corrective action
report.

At least one sample or 1 in 20 samples (whichever is more
frequent) will be spike duplicated prior to digestion to
assess precision of the data. The duplicate spike will
be a replicate of item 1 above. '

A continuing calibration verification standard (CCV) will
be analyzed at the beginning, every 10 samples, and at
the end of the run. The response must be within 10
percent of the initial response; if not, recalibration of
the instrument is required and those samples prior to the
out-of-control CCV must be reanalyzed.

A continuing calibration blank (CCB) will be analyzed at
the beginning, every 10 samples, and at the end of the
run. The response must be +CRDL; if not, recalibration
is required and those samples prior to the out-of-control
CCB must be reanalyzed.
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5. An interference check solution must be analyzed at the
beginning and at the end of the run (or at least every 8
hours); refer to EPA Methods for acceptable limits which
are +20%.

Metals by Graphite Furnace AA

1. At least one matrix spike or 1 in 20 samples (whichever
is more frequent) will be spiked prior to digestion. The
spike recovery must be within +25% of the spiking value.
If the recovery is out  of range, the data will be
flagged.

2. A post-digestion spike '(analytical gpike) must be
performed on every sample with a recovery of +15% of the
original sample concentration. Analytical spikes are
considered as a sample.

3. At least one sample or 1 in 20 samples (whichever is more
frequent) will be spike duplicated prior to digestion to
assess precision of the data. The duplicate spike will
be a replicate of item 1 above.

4. An initial calibration verification (ICV) will be
analyzed immediately after the initial calibration, after
every 10 éamples (CCV) and at the end of the run. The
response must be within +10% of the true value; if not,
recalibration is required and any samples run prior to
the out-of-control CCV must be reanalyzed. ICvV/CCcv
gstandard solutions must be supplied by an EPA-approved
second source.

5. A continuing calibration blank (CCB) will be analyzed at
the beginning, every 10 samples, and at the end of the
run. The response must be less than the CRDL; if not,
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Cyanide

recalibration is required and those samples assayed prior
to the out-of-control CCB must be reanalyzed.

At least one reagent blank must be prepared and analyzed

with each digestion lot or every 20 samples received,
whichever is more frequent.

The balance must be checked daily. The value must be.
within 0.1 percent of the expected value.

At least one sample or 1 in 20 samples (whichever is more
frequent) will be duplicated to assess precision of the
data.

At least one reagent blank or 1 in 20 samples (whichever
is more frequent) must be analyzed to demonstrate that
interference and/or contaminants are not present.

A calibration curve will be analyzed for each batch. The
correlation coefficient must be >0.995.

At least one matrix spike or 1 in 20 samples (whichever
is more frequent) will be spiked prior to digestion. The
spike recovery must be within +25% of the spiking value.
If the recovery is out of range, the data will be
flagged.

At least one sample or 1 in 20 samples (whichever is more
frequent) will be spikelduplicated prior to digestion to
assess precision of the data. The duplicate spike will
be a replicate of item 2 above.
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4. At least one reagent blank must be prepared and analyzed
with each digestion lot or every 20 samples received,
whichever is more frequent.

1.10.3 Control Limits

Control limits for this project are method specific and laboratory
established. Project wide control limits expressed as precision,
accuracy, and completeness can be found in Section 1.4. Table 1-11
presents the control limits for each analytical method including
frequency, acceptance criteria, and corrective action.

1.11 PERFORMANCE AND SYSTEM AUDITS

Law views quality assurance as the means by which the effectiveness
and quality of its various participating departments are gauged as
they carry on day-to-day operations under the QA/QC program. The
major goals associated.with the QA/QC program are listed below:

QA reviews should help ensure compliénce with mandated QC
procedures;

QA reviews provide a structured means of communicating
problems between the technical and administrative
portions of the company;

QA procedures are designed to ensure operating regularity
between the various branches of Law; and

QA audits provide a mechanism by which our QC procedures

are constantly being reviewed and updated in an orderly
fashion. '
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TABLE 1-11

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA
Scott Air Force Base, lllinois

ANALYTICAL QUALITY CONTROL CHECK
METHOD (a,b) PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
EPA 120.1 Specific Conductance INSTRUMENT QC:
Calibration Prior to trip + 25 umhos/cm 1. Check system as per

10T-1T

2597-0114.16

Calibration Stability

SAMPLE QC:

Duplicate

Rinsate

At beginning and end of day

1 per day

1 per day

+ 25 umhos/cm

+ 50 units

‘< detection limit

manufacturer’s instructions.
2. Check standard.
3. Replace instrument.

1. Check standard.

2. Check system as per
manufacturer’s instructions.
3. Replace instrument.

1. Analyze 3rd aliquot of sample.
2. Flag Data.

Flag Data.
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TABLE 1-11

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA
Scott Air Force Base, lllinois

ANALYTICAL
METHOD (a,b)

PARAMETER

QUALITY CONTROL CHECK

FREQUENCY

ACCEPTANCE CRITERIA

CORRECTIVE ACTION

EPA 160.1

Z0T-1

2597-0114.15

pH

INSTRUMENT Qc:

Calibration

Calibration Stability’

SAMPLE QC:

Duplicate

Rinsate

1 per day at two levels

1 per hour at two levels

1 per day

1 per day

+ 0.1 units

+ 0.2 units

+ 0.5 units

< detection limit

1. Check system as per
manufacturer’s instructions.
2. Check standard.

3. Replace instrument.

1. Check standard.
2. Check system.
3. Recalibrate.

1. Analyze 3rd aliquot of sample
2. Flag data.

Flag data.
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TABLE 1-11

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA
Scott Air Force Base, lllinois

ANALYTICAL . QUALITY CONTROL CHECK
METHOD ({a,b) PARAMETER : FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
EPA 170.1 Temperature INSTRUMENT QC:
Calibration Prior to trip + 2°C 1. Check against precision
~ thermometer certified by NIST.
2. Replace instrument.
SAMPLE QC:
Duplicate 1 per day + 2 °C 1. Analyze 3rd aliquot of sample.

2. Flag Data.

€E0T-T

2597-0114.15 3of 12



PO0T-T

TABLE 1-11

SUMMARY. OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA
Scott Air Force Base, illinois

ANALYTICAL QUALITY CONTROL CHECK
METHOD (a,b} PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
EPA 160.1 Total Dissolved Solids EIELD QC:
Duplicate 1 for every 10 field samples % RPD < 35% Review lab QC data to determine
collected if they are in control. If not,
qualify data. Use data to evaluate
proper collection procedures were
followed. If not, determine
further corrective action.
Rinsate (c) 1 for every 10 field samples Less than reported Qualify data.

2597-0114.156

LABORATORY QC:

Calibration of the instrument

Method Blank

Duplicates

collected

Calibration is performed using
"S" class weights. The reading

of the balance is adjusted to
match that of the weight.

1 per bat_ch of 20 samples

1 per batch of 20 samples

detection limits

All measures must be
accurate.

Less than reported
detection limits

RPD =< 20%

Check balance maintenance,
qualify data.

Reanalyze all samples greater than
MDL but less than 10x blank
concentration.

Qualify data.
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TABLE 1-11

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA
' Scott Air Force Basae, lllinois

ANALYTICAL
METHOD (a,b)

PARAMETER

QUALITY CONTROL CHECK

FREQUENCY

ACCEPTANCE CRITERIA

CORRECTIVE ACTION

SW846

2597-0114.15

7060
7421
7471
7740
7841

Total Arsenic
Total Lead
Total Mercury
Total Selenium
Total Thallium

FIELD QC:

Duplicate

Rinsate (c)

LABORATORY Qc:

ICV/CCV

ICB/CCB

Prep Blank

MS/MSD

1 for every 10 field samples
collected

1 for every 10 field samples
collected

ICV - prior to analysis
CCV - after every 10 samples
and end of analytical batch

ICB - after initial calibration
verification

CCB - after every 10 samples
and end of analytical batch

1 per batch of samples,
minimum of 1 per 20 samples

1 per batch of samples,
minimum of 1 per 20 samples

Above 10x detection limit,
% RPD must be less than
current control limits:
Aqueous samples - RPD <
20%

Non-aqueous samples -
RPD < 35%

Less than reported
detection limits

5 pt. calibration; Measured
value within 10% of true
value (20% for Hg)

Absolute value < MDL

Absolute value < MDL

See Table 1-16 for current
control limits.

Review lab QC data to determine
if they are in control. If not in
control, flag data. Use data to
evaluate whether proper
collection procedures were
followed. If not, determine
further corrective action.

Qualify data.

Terminate analysis, solve
problem, recalibrate and reanalyze
samples analyzed since last good
CCV.

Terminate analysis, solve
problem, recalibrate and reanalyze
samples analyzed since last good
CCs.

Redigest and reanalyze all
samples less than 10X the MDL.

Perform post digest spike and
qualify all associated data.
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TABLE 1-11

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA
Scott Air Force Base, lllinois

ANALYTICAL QUALITY CONTROL CHECK
METHOD (a,b) PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
SW846 6010 Total Metals FIELD QC:
Icr:‘g:clg\éex’rgon Plasma Duplicate 1 for every 10 field samples No more than 4 target Review lab QC data to determine
(ICA‘:’) collected compounds, each with a if they are in control. if notin
concentration exceeding 3 control, flag data. Use data to
times the method detection  evaluate whether proper
limit can be present. collection procedures were
followed. If not, determine
further corrective action.
Rinsate (c) 1 for every 10 field samples Above 10x detection limit, Qualify data.

2597-0114.156

LABORATORY QC:

Initial {ICV) and Continuing
(CCV) Calibration Verification

Initial (ICB) and Continuing
(CCB) Calibration Blank

Prep Blank

MS/MSD

Laboratory Control Sample

{LCS)

Interference Check

collected

ICV - prior to sample analysis
CCV - after every 10 samples
and end of analytical batch

ICB - after initial calibration
verification

CCB - after every 10 samples
and end of analytical batch

1 per batch of samples,
minimum 1 per 20 samples

1 per batch of samples,
minimum 1 per 20 samples

1 per batch of samples,
minimum 1 per 20 samples

Beginning and end of run or per
8 hour shift

% RPD must be less than
current control limits:
Aqueous samples - RPD <
30%

Non-aqueous samples -
RPD < 40%

4 pt. calibration; Measured
value within 10% of true
value

Absolute value < Method
Detection Limit (MDL}

Absolute value < Method
Detection Limit (MDL)

See Table 1-16 for current
control limits.

80 - 120% recovery:
waters
75 - 125% recovery:
sol/sed.

80-120% recovery

Terminate analysis, solve
problem, recalibrate and reanalyze
samples analyzed since last good
CCV.

Terminate analysis, solve
problem, recalibrate and reanalyze
samples analyzed since last good
CCB.

Redigest and reanalyze all
samples greater than the MDL but
less than 10x the blank
concentration.

Perform a post-digestion spike
and qualify data appropriately.

Rerun. If still out of control, solve
problem and reanalyze batch.

Terminate analysis, solve
problem, recalibrate and reanalyze
samples analyzed since last good
ICS.
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_TABLE 1-11

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA
Scott Air Force Base, lilinois

ANALYTICAL QUALITY CONTROL CHECK :
METHOD ({a,b) PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
swsa4e 9010 Cyanide FIELD QC:
Duplicate 1 for every 10 field samples Above 10x detection limit, Review lab QC data to determine
. % RPD must be less than if they-are in control. If not in
current control limits: control, flag data. Use data to
Aqueous samples - RPD < - evaluate whether proper
20% collection procedures were
Non-aqueous samples - foliowed. If not, determine
RPD < 35% further corrective action.
Rinsate (c) 1 for every 10 field samples Less than reported Qualify data.

2597-0114.15

LABORATORY QC:
lcv/icev

IcCB/CCB

Prep Blank

MS/MSD

LCS

ICV - prior to sample analysis
CCV - after every 10 samples
and end of analytical batch

ICB - after initial calibration
verification

CCB - after every 10 samples
and end of analytical batch

1 per batch of samples,
minimum 1 per 20 samples

1 per batch of samples,
minimum 1 per 20 samples

1 per batch of samples,
minimum 1 per 20 samples

detection limits

4 pt. calibration; Measured
value within 15% of true
value

Absolute value < MDL

Absolute value < MDL

See Table 1-16 for current
control limits.

80-120% recovery:
waters

75-125% recovery:
soil/sed.

Terminate analysis, solve
problem, recalibrate and reanalyze
samples analyzed since last good
CCV. :

Terminate analysis, solve
problem, recalibrate and reanalyze
samples analyzed since last good
CCB.

Redigest and reanalyze all
samples greater than the MDL but
less than 10x the blank
concentration.

Perform a post-digestion spike
and qualify data appropriately.

Rerun. If still out of control, solve
problem and reanalyze batch.
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TABLE 1-11

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA
Scott Air Farce Base, lllinois

BOT-1

ANALYTICAL QUALITY CONTROL CHECK
METHOD (a,b) PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
sSwsg4e6 8080 Pestiz.:ides/PCBa EIELD QC:
' Duplicate 1 for every 10 field samples Above 10x detection limit, Review lab QC data to determine
collected % RPD must be less than if they are in control. If notin
5% (wipe samples) current control limits: control, flag data. Use data to
Aqueous samples - RPD < evaluate whether proper
30% collection procedures were
Non-aqueous samples - - followed. If not, determine:
RPD < 35% further corrective action.
Rinsate (c) 1 for every 10 field samples Less than reported Qualify data.
collected detection limit
Field Blanks {wipe samples only) Less than reported Qualify data.

2597-0114.15

LABORATORY QC:

Initial Calibration

Continuing Calibration

Endrin and DDT Breakdown

Method Blank

Surrogate Recovery

MS/MSD

2 from each category

Prior to analysise and when
continuing calibration faile
criteria

Daily and after every 10 samples

Daily

1 for every 20 samples, or every
day

Every sample

1 for every 20 samples

detection limit

5 pt. calibration; CCCs
response factor deviates <
20% from average

CCCs response factor
deviates < 15% from
average of initial calibration

Must not exceed 20%

Less than reporting
detection limit

See Table 1-16 for current
control limits

See Table 1-16 for current
control limits

Recalibrate instrument.

Rerun continuing calibration. If
still out of control, recalibrate
instrument.

Reanalyze breakdown standard.

If still out of control, clean
injection port, change septae,
replace first few inches of packing
in column.

Reanalyze blank. If second blank
exceeds criteria, clean analytical
system. Qualify the data.

Rerun sample. If still out of
control, re-extract, reanalyze,
qualify data.

Rerun sample. If still out of
control, qualify data.
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TABLE 1-11

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA
Scott Air Force Base, lllinois

ANALYTICAL QUALITY CONTROL CHECK
METHOD (a,b) PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
SW846 8240 Volatile Organic FIELD QC:
Compounds . . )
Trip Blank 1 for each batch of samples No more than 4 target Review lab QC data to determine

60T-T

2597-0114.15

Ambient Blank

Duplicate

Rinsate (c)

LABORATORY QC:
Sensitivity Check with BFB

Mass Calibration

Initial Calibration

Continuing Calibration

shipped to laboratory

Collected when samples are

collected downwind of possible

volatile sources.

1 for every 10 field samples
collected

1 for every 10 field samples
collected

Every 12 hours of operation

Every 12 hours of operation

Prior to analysis and when
continuing calibration fails
criteria

Every 12 hours of operation

compounds, each with a
concentration exceeding 3
times the method detection
limit can be present.

No more than 4 target
compounds, each with a
concentration exceeding 3
times the method detection
limit can be present.

Above 1dx detection limit,
% RPD must be less than

“current control limits:

Aqueous samples - RPD «
30%

Non-aqueous samples -
RPD < 40%

Less than reported
detection limits

fon abundance criteria; see
method

See Method SW846

5 pt. calibration; SPCCs
exceed 0.300; CCCs
response factor deviates <
30% from average

SPCCs exceed 0.300 with
the exception of
bromoform which must
exceed 0.250; CCCs
response factor deviates <
25% from average of initial
calibration

if there is a laboratory problem. If
not, and same compounds are
found in field samples at similar
concentrations, resample entire
batch,

Review lab QC data to determine
if there is a laboratory problem. if
not, and same compounds are
found in field eamplee at similar
concentrations, resample entire
batch. .

Review lab QC data to determine
if they are in control. If not in
control, flag data. Use data to
evaluate whether proper
collection procedures were
followed. If not, determine
further corrective action.

Qualify data.

Tune instrument; repeat.

Tune instrument; repeat.

Recalibrate instrument.

Rerun continuing calibration. If
still out of control, recalibrate
instrument.
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TABLE 1-11

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA
Scott Air Force Base, lllinois

ANALYTICAL QUALITY CONTROL CHECK
METHOD (a,b) PARAMETER FREQUENCY ACCEPTANCE CRITERIA . CORRECTIVE ACTION
SW846 8240 Method Blank 1 for every 20 samples, or every Less than reporting Reanalyze blank. If contamination
day detection limit still exists, qualify results <10
times that found in the blank (for
blanke contaminated with
common laboratory chemicals)
and qualify all resulte <5 times
that found in the blank (for blanks
contaminated with compounds
not commonly found in the
laboratory)
Surrogate Recovery Every sample See Table 1-16 for current Reanalyze sample; flag data.
control limits
MS/MSD 1 for every 20 samples See Table 1-16 for current Reanalyze samples. If still out of
: control limits control, qualify the data.
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TABLE 1-11

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA
Scott Air Force Base, lilinois

ANALYTICAL
METHOD (a,b)

PARAMETER

QUALITY CONTROL CHECK

FREQUENCY

ACCEPTANCE CRITERIA

CORRECTIVE ACTION

s§wWs46 8270
GC/MS

Ttt-T1

2597-0114.15

Base/Neutral/
Acid Extractable
Organics

FIELD QcC:

Duplicate

Rinsate (c)

LABORATORY QC:

Sensitivity Check with DFTPP

Mass Calibration

Initial Calibration

Continuing Calibration

. Method Blank

Surrogate Recovery

MS/MSD

1 for every 10 field samples
collected

1 for every 10 field samples
collected

Every 12 hours of operation
Every 12 hours of operation
Before analysis and when

continuing calibration fails
criteria

Every 12 hours of operation

1 for every 20 samples

Every sample

1 for every 20 samples

Above 10x detection limit,
% RPD must be less than
current control limits:
Aqueous samples - RPD <
20%

Non-aqueous samples -
RPD < 35%

Less than reporting limit

lon abundance criteria; see
method

See Method SW846

5 pt. calibration; SPCCs
aexceed 0.050; CCCs
response factor deviates <
30% from average

SPCCs exceed 0.050;
CCCs response factor
deviates < 25% from
average of initial calibration

Less than reporting detect
limit

Sea Table 1-16 for current
control limits

See Table 1-16 for current
control limits

Review lab QC data to determine
if they are in control. if notin
control, flag data. Use data to
evaluate whether proper
collection procedures were
followed. If not, determine
further corrective action.

Qualify data.

Tune instrument; repeat.

Tune instrument; repeat.

Recalibrate instrument.

Rerun continuing calibration; if
still out of control, recalibrate
instrument.

Reanalyze blank, then re-extract,
qualify all results < 10 times
that found in blank (for blanks
contaminated with common
laboratory chemicals) and qualify
all results <5 times that found in
blank {for blanks contaminated
with compounds not commonly
found in the laboratory)

Rerun sample. If still out of
control, re-extract, reanalyze,
qualify data.

Rerun sample. If still out of
control, qualify data.
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TABLE 1-11

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA
’ Scott Air Force Base, lllinois ’

ANALYTICAL QUALITY CONTROL CHECK
METHOD (a,b) PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION
SW846 8330 Explosives EIELD QC:
Duplicate 1 for every 10 field samples Above 10x detection limit, Review lab QC data to determine
collected % RPD must be less than if they are in control. If not in
current control limits control, flag data. Use data to
evaluate whether proper
collection procedures were
followed. If not, determine
further corrective action.
Rinsate (c) 1 for every 10 field samples Less than reporting limit Qualify data.

LABORATORY QC:

Initial Calibration
Continuing Calibration

Method Blank

MS/MSD

collected

Before analysie and when
continuing calibration fails
criteria

Beginning of day, midpoint of

sample run, end of day

1 for every 20 samples

.

1 for every 20 samples

5 pt. calibration, each pt.
in triplicate

Peak heights deviate
<20% from initial
calibration

Less than reporting detect
limit

See Table 1-16 for current
control limits

Recalibrate instrument.

Rerun continuing calibration; if
still out of control, recalibrate
instrument.

Reanalyze blank, then re-extract,
qualify all associated data.

Rerun sample. If still out of
control, qualify data.

2597-0114.15
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1.11.1 Systems Audits

- Systems audits are qualitative evaluations of all components of
field and laboratory QC measurement systems. A systems audit will
be performed periodically and will consist of inspecting the
following procedures:

Sampling

Sample custody

Sample storage and preservation
Sample preparation -

Analytical methodology

Data management

Preventative maintenance

Personnel qualifications

Law has participated in systems audits from federal and state
agencies, including on-site inspection by Department of
Environmental Regulation (DER) and AFCEE. Law will submit to on-
site external systems audits by DER and AFCEE.

1.11.2 Performance Audits ' MO M

A performance audit is a quantitative evaluation of a measurement

i

system. Law pérticipates in the following performance evaluation
programs:

EPA, Environmental Monitoring Support Laboratory -
Cincinnati

Florida Department of Environmental Regulation (DER)
EPA Inorganic and Organic CLP

U.S. Army Corps of Engineers, Missouri River Division
Florida Department of Health and Rehabilitative Services
(FDHRS) |
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TABLE 1-12

ROUTINE MAINTENANCE SCHEDULE FOR GC
Scott Air Force Base, IL

Maintenance Frequency

1. Check carrier gas supply Daily

2. Check head pressure Daily

3. Change septums As needed.
4. Change carrier gas filters As needed
5. Check baseline and detector response Quarterly

at highest sensitivity

6. Air dust electronics and main frame - Annually

2597-0114.15
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TABLE 1-13

ROUTINE MAINTENANCE SCHEDULE FOR GC/MS
Scott Air Force Base, IL

Maintenance Frequency
1. System Diagnostics

a. Scan box 1/0 test . Daily
b. Scan box DMA test Daily
c. MS 1/0 test Daily
d. Filament test Daily
e. RF power test Daily
f. Electromultiplier test Daily
g. Background signal noise test Daily

2. Vacuum/Carrier Flow Check

a Column headpressure check Daily

b. Vacuum check Daily

c Replace septum _ As needed

d Leak check and tighten fittings As needed
3. Instrument Tune Check

a. BFB/DFTPP tune check Daily

b. PFTBA tuning _ As needed
4, Calibration Check

a. VOA standards check ' ' Daily

b. BNA standards check _ Daily

Replace inlet liner As needed

5. Clean source i As needed
6. Clean quadrupole rods As needed
7. Replace column ' As needed

{or remove front end)

2597-0114.15
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TABLE 1-14

ROUTINE MAINTENANCE SCHEDULE FOR ICP
Scott Air Force Base, IL

;

MAINTENANCE FREQUENCY
1. Check Argon pressure at tank and at nebulizer. Daily
2. Inspect cooling water supply. ' Daily
3. Inspect vacuum pump. Daily

a. Oil level
b. Vacuum monochromator gauge

4. Inspect peristaltic pump windings and capillary tubing. Daily

Check ICP ignition sequence. - Daily

a. Argon to torch
b. Preignition discharge

c. lgnition

6. Disassemble and clean ICP nebuiizer, spray chamber and torch Weekly
assembly.

7. Check peak resolution and monochromator stability using Weekly
profile routines and internal Hg lamp.

8. Change pump windings and all capillary tubing to nebulizer. Monthly

9. Change vacuum pump oil. Monthly
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TABLE 1-15

ROUTINE MAINTENANCE SCHEDULE FOR AA SPECTROPHOTOMETER
Scott Air Force Base, IL

Maintenance

1. Contact cylinders, tube, and platform should be cleaned and checked each day before running
samples. Use cotton swab and methanol for cleaning.

2. Contact cylinders should be checked for cracks and pitting. Tubes shouid be checked for
pitting, peeling pryolitic coating and burn marks around sample port hole. Any of the above
indicate a worn tube or cylinder.

3. Furnace/spectrometer windows should be checked and cleaned daily.
4. Check coolant level in recirculator and temperature setting daily. -
5. Spectroscopy lab should be wet mopped, counters dusted, and exterior of instruments cleaned

on a weekly basis to ensure a dust-free environment.

6. Consult instrument operations manual for further maintenance instructions.
7. All maintenance is to be recorded in the Maintenance Log Book.
8. Argon gas pressure to furnace should be 60 psi. Check regulator to ensure proper pressure.
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TABLE 1-15a

ROUTINE MAINTENANCE SCHEDULE FOR HPLC
Scott Air Force Base, IL

1. Keep solvent reservoirs filled above the level of the mtake frit at all times to avoid
drawing air into the solvent delivery system.

2. Purge solvents with zero grade helium while in the reservoir before use.
Keep a blanket of helium over the solvents during use. '

4. Regenerate or replace columns when contamination due to retained materials or
degradation of the chromatograph approaches an unacceptable level. Signs of
contamination include poorly shaped peaks, poor resolution and grossly tailing peaks, an
elevated baseline toward the end of the solvent gradient and/or unsatisfactory quality
assurance results.

First, flush or change the guard column. If this does not improve chromatographic
quality, the analytical column may be at fault.

If the analytical column shows signs of contamination, regenerate it with a series of
solvent wastes. Flush or backflush the column overnight with warm (40-50°C)
acetonitriie. Recommended overnight flow rates for narrow bore columns are 0.2
mL/min and for wide bore 1.0 mL/min.

Severe shoulders and/or peak splitting may indicate a column defect. Tempdrarily
turning the column around backwards, in addition to flushing and/or backflushing, may
relieve the symptoms. Replace the column if needed.

Perform the diode array detector (DAD) test regularly. If the lamp count is less than
3000 counts, a new lamp should be considered soon. Replacement is not required as
long as the lamp continues to ignite and the signal to noise ratio is acceptable for the
analysis in use. If the wavelength switch deviates by 3 or more from the theoretical
value, adjust the switch (located under the instrument cover to the right of the DAD)
until the two agree.
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TABLE 1-15b

ROUTINE MAINTENANCE SCHEDULE FOR IR SPECTROPHOTOMETER
Scott Air Fo_rce Base, IL

MAINTENANCE FREQUENCY
1. Check air filter. Depends on use
2. Remove cuvette from sample compartment. Daily
3. Keep instrument clean from spills. Daily

2597-0114.15 1-120



accepted reference or true value. To determine the accuracy of an
analytical method, a sample spiking program will be conducted. The
results of sample spiking will be used to calculate the quality
control parameter for accuracy evaluation, the Percent Recovery
(¥R) . The Percent Recovery is defined as 100 times the observed
concentration, minus the sample concentration, divided by the true
concentration of the spike with that result being multiplied by one
hundred.

$R = XKTxlOO
where X = Analytical result from the spiked sample
T = Analytical result £from the ﬁnspiked
aliquot _
K = Known value of the spike
¥R = Percent Recovery

To determine accuracy, surrogate, spikes, and internal standards 1
will be analyzed. The control limits will be based on a population
of 20% recovery values. The control 1limits are calculated by
determining the mean % recovery 3 times the standard deviation for

the upper limit and zero as the lower.

Precision - Precision is the measure of mutual agreement among
individual measurements - of the same property, usually wunder
prescribed similar conditions. Precision is best expressed in
terms of standard deviation or Relative Percent Difference (RPD)
Precision is inferred through the use of duplicate %amples. RPD
for each component is calculated using the following equation:

A-B

RPD = 737:7§T7§

x 100
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where: A
B
RPD

Replicate Value 1

Replicate Value 2

Relative Percent Difference

The calculated Percent Recovery and RPD will be summarized. The
RPD data will be used to evaluate the long term precision of the
analytical method.

To determine precision, duplicates and spiked duplicates will be
analyzed. The control limits will be based on a population of 20
RPD values. The control limits are calculated by determining the
mean RPD 3 times the standard deviation .for the upper limit énd
zero as the lower.

Completeness - Completeness is a measure of the amount of valid
data obtained from a measurement.system compared to the amount that
was expected to be obtained under correct or normal conditions.
The result is expressed as a percentage.

Percent completeness = Number of valid measurements . ,,,

Total number of measurements

The percent completeness for this project is 90%.

1.13.2 Control Limits

Control limits for analytical methods are presented in Table 1-16.
Control limits are developed by the laboratory based on historical
data. If historical data are not complete then control limits are
set based on those established by the method.
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TABLE 1-16

CONTROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, AND SURROGATE SPIKES

SCOTT AFB, ILLINOIS

SPIKE CONCENTRATION? CONTROL LIMITS
SOIL/SEDIMENTS RELATIVE PERCENT
ANALYTICAL SPIKING WATER {ma/kg) PERCENT RECOVERY (%) DIFFERENCE (%)
METHOD COMPOUND {ug/L) | Low Medium WATER | SOIL/SEDIMENTS| WATER | SOIL/SEDIMENTS
SW846 6010 | MATRIX SPIKE COMPOUND:
Aluminum 2000 * -—— 77-123 75—125 ** 20 20
Antimony - 500 50 . == 78-121 78-117 15 18
Arsenic 2000 200 -— 78-122 75-123 17 19
Barium 2000 200 -— 75-124 85-121 20 20
Beryllium 50 5 -— 76-124 80-116 16 20
Cadmium 50 5 -— 80-122 87-123 18 20
‘Calcium * * -— 75-125 ** 75-125 ** 20 20
Chromium 200 20 -— 76-121 82-124 15 18
Cobalt 500 50 -- 75-123 88124 14 17
Copper 250 25 - 76-124 89-125 18 20
Iron 1000 * - 81-121 75-125 ** 20 20
Lead 500 50 -— 77-122 86-125 17 18
Magnesium L * -— 75-125 ** 75-125 ** 20 20
Manganese 500 50 -- 78-125 88-124 17 20
Molybdenum 500 50 - 75-123 75-125 ** 16 20
Nickel 500 50 -— 75-123 85-125 18 19
Potassium * * -— 75-125 ** 75-125 ** 20 20
Selenium 2000 200 - 76-124 76—124 17 20
Silver 50 5 - 75-123 80-125 17 18
Sodium * * - 75-125 ** 75—125 ** 20 20
Thallium 2000 200 -— 75-123 76-121 17 20
Vanadium 500 50 -— 77-125 81-123 18 19
Zinc 500 50 -— 78—-125 80-122 16 20
SwW846 7060 | Arsenic 40 4 -= 75-118 75—125 ** 18 20
Sw846 7421 |Lead 20 2 - 75-123 75—125 ** 16 20
SW846 7740 | Selenium 10 1 -— 79-125 75—125 ** 18 20
SW846 7841 | Thallium 50 5 —— 75-125 ** 75-125 ** 20 20
SWB846 7470/ | Mercury 1 0.1 -— 78-123 79-123 19 18
7471
SW846 8270 | MATRIX SPIKE COMPOUND (acids): =
Benzoic acid 50 1.65 50 D-500 D-500 40 40
4—Chloro—3-methylphenol 50 1.65 50 25-144 D-175 40 40
2~Chlorophenol 50 1.65 50 23-128 8-149 40 40
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CONTROL LIMITS FOR MATRIX SPIKES,

TABLE 1-16

MATRIX SPIKE DUPLICATES, AND SURROGATE SPIKES
. SCOTT AFB, ILLINOIS

SPIKE CONCENTRATION?

CONTROL LIMITS

vZi-1

SOIL/SEDIMENTS RELATIVE PERCENT
ANALYTICAL SPIKING WATER {mg/kq) PERCENT RECOVERY (%) DIFFERENCE (%)
METHOD COMPOUND (ug/L) Low Medium WATER | SOIL/SEDIMENTS| WATER | SOIL/SEDIMENTS
SW846 8270 | 2,4—Dichlorophenol 50 1.65 50 40-124 18-173 40 - 40
2,4—Dimethylphenol 50 1.65 50 38-126 4-156 40 40
4,6 —Dinitro—2—methyiphenol 50 1.65 50 D-166 D-224 40 40
2.4—Dinitrophenol 50 1.65 50 D~-190 D-261 40 40
2—Methylphenol 50 1.65 50 22-147 22-147 40 40
4—Methylphenol 50 1.65 50 22-147 22-147 40 40
2-Nitrophenol 50 1.65 50 10-181 D-220 40 40
4-—Nitrophenol 50 1.65 50 D-128 D-185 40 40
Pentachlorophenol 50 1.65 50 10-171 D-225 40 40
Phenol 50 165 |- . 50 11-83 D-127 40 40
2,4,5-Trichlorophenol 50 1.65 50 D-250 D-250 40 40
2,4,6—Trichlorophenol 50 1.65 50 41-142 5-175 40 40
MATRIX SPIKE COMPOUND
(base/neutral):
Acenaphthene 50 1.65 50 56-135 26-166 40 40
Acenaphthylene 50 1.65 50 40-137 18-163 40 40
Anthracene 50 1.65 50 40-131 7-156 40 40
Benzo(a)anthracene 50 1.65 | 50 36-133 9-165 40 40
Benzo(b)fluoranthene 50 1.65 50 31-148 D-196 40 40
Benzo(k)fluoranthene 50 1.65 50 17-149 D-181 40 40
Benzo(ghi)perylene 50 1.65 50 8-187 D-241 40 40
Benzo(a)pyrene 50 1.65 50 18-148 D-187 40 40
Benzyl alcohol 50 1.65 50 D-250 D-250 40 40
bis(2— Chloroethoxy) methane 50 1.65 50 34-163 6-197 40 40
bis (2~ Chloroethyl)ether 50 1.65 50 19-147 7-169 40 40
bis(2— Chloroisopropyl)ether 50 1.65 50 42-154 1-196 40 40
bis(2—-Ethylhexyl)phthalate 50 1.65 50 15-149 D-202 40 40
4—Bromophenyl phenyl ether 50 1.65 50 55-116 3-181 40 40
Butylbenzylphthalate 50 1.65 50 52-124 25-151 40 . 40
4-Chloroaniline 50 1.65 50 D-250 D-250 40 40
2-Chloronaphthalene 50 1.65 50 63-112 38-140 40 .40
4-Chlorophenyl phenyl ether 50 1.65 50 34-144 3-181 40 40
Chrysene 50 1.65 50 23-153 D-194 40 40
Dibenzo(a,h)anthracene 50 1.65 50 6-194 D-263 40 40 _
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TABLE 1-16

CONTROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, AND SURROGATE SPIKES

SCOTT AFB, ILLINOIS

SPIKE CONCENTRATION?® CONTROL LIMITS
SOIL/SEDIMENTS RELATIVE PERCENT
ANALYTICAL SPIKING WATER (mg/kq) PERCENT RECOVERY (%) DIFFERENCE (%)
METHOD COMPOUND (ug/L) Low Medium WATER | SOIL/SEDIMENTS| WATER | SOIL/SEDIMENTS
Sw846 8270 | Dibenzofuran 50 1.65 50 D-250 D-250 40 40
Di—n—butylphthalate 50 1.65 50 16-116 D-157 40 40
1,2—Dichlorobenzene 50 1.65 50 34-125 16—-145 40 40
1,3-Dichlorobenzene 50 1.65 50 5-160 D-188 40 40
1,4—Dichlorobenzene 50 1.65 50 21-112 1-139 40 40
3,3'—Dichlorobenzidine 50 1.65 50 14-213 D-279 40 40
Diethylphthalate 50 1.65 50 14-97 D-127 40 40
Dimethylphthalate 50 1.65 50 D-112 D-136 40 40
2,4—Dinitrotoluene 50 1.65 50 35~124 3-165 40 40
2,6 —Dinitrotoluene 50 1.65 50 55-143 15-182 40 40
Di—n—octylphthalate 50 1.65 50 3-143 D-177 40 40
Fluoranthene 50 1.65 50 30-130 D-176 40 40
Fluorene 50 1.65 50 59-119 31-149 40 40
Hexachlorobenzene 50 1.65 50 6-144 D-182 40 410
Hexachlorobutadiene 50 1.65 50 24-111 D-139 40 40
Hexachlorocyclopentadiene 50 1.65 50 7-86 D-111 40 40
Hexachloroethane 50 1.65 50 41-100 23-140 40 40
Indeno[1,2,3—cd]pyrene 50 1.65 50 2-140 D-190 40 410
Isophorone 50 1.65 50 26-196 1-230 40 40
2-Methylnaphthalene 50 1.65 50 D-250 D-250 40 40
Naphthalene ' 50 1.65 50 32-123 4-155 40 40
2—Nitroaniline 50 1.65 50 D-250 D-250 40 40
3—Nitroaniline 50 1.65 50 D-500 D-500 40 40
4-Nitroaniline 50 1.65 50 D~-500 D-500 40 40
Nitrobenzene 50 1.65 50 - 42-160 4-200 40 40
n—Nitrosodiphenylamine 50 1.65 50 13-143 D-180 40 40
n—Nitrosodiprop ylamine 50 1.65 50 9-171 D-236 40 40
Phenanthrene . 50 1.65 50 55-113 30-154 40 40
Pyrene 50 1.65 50 60-113 25-143 40 40
1,2,4—Trichlorobenzene 50 1.65 50 46-140 25-184 40 40
SURROGATE (acids): :
2—Fluorophenol 100 33 100 25-99 26-119 NA NA
Phenol—-d6é 100 33 100 17-93 29-113 NA NA
2,4,6—Tribromophenol 100 3.3 100. 16-118 19-118 NA NA |
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TABLE 1-16

CONTROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, AND SURROGATE SPIKES

SCOTT AFB, ILLINOIS

SPIKE CONCENTRATION®

CONTROL LIMITS

SOIL/SEDIMENTS

RELATIVE PERCENT

ANALYTICAL SPIKING WATER {mg/kg) PERCENT RECOVERY (%) DIFFERENCE (%)
METHOD COMPOUND {ug/L) Low Medium WATER SOIL/SEDIMENTS| WATER | SOIL/SEDIMENTS
SWs846 8270 | SURROGATE (base/neutrals):
Nitrobenzene—d5 50 1.65 50 39-104 27-119 NA NA
2—Fluorobiphenyl 50 1.65 50 46-110 33-113 NA NA
Terphenyl--d14 50 1.65 50 38-137 25-135 NA NA
SW846 8240 | MATRIX SPIKE COMPOUND: .
.| Acetone 50 0.05 6.25 32-199 D-208 40 40
Benzene 50 0.05 - 6.25 46-147 32-171 40 40
Bromodichloromethane 50 0.05 6.25 49-150 16—-198 40 40
Bromoform 50 0.05 6.25 66—163 30-186 40 40
Bromomethane 50 0.05 6.25 28-156 9-213 40 40
2—Butanone (MEK) 50 0.05 6.25 29-156 D-213 40 40
Carbon disulfide 50 0.05 6.25 21-184 D-222 40 40
Carbon tetrachloride 50 0.05 6.25 78-132 34-161 40 40
Chiorobenzene 50 0.05 6.25 49-152 20-186 40 40
Chloroethane 50 0.05 6.25 35-177 19-208 40 40
2—Chloroethyl vinyl ether 50 0.05 6.25 9-244 D-278 40 40
Chloroform 50 0.05 6.25 56—-126 27-152 410 40
Chloromethane 50 0.05 6.25 32-162 18-201 40 40
Dibromochioromethane 50 0.05 6.25 60-143 30-179 40 40
1,1-Dichloroethane 50 0.05 6.25 68—139 37-162 40 40
1,2—Dichloroethane 50 0.05 6.25 29-153 25-192 40 40
1,1—Dichloroethene 50 0.05 6.25 32-192 7-229 40 40
trans—1,2—-Dichloroethene 50 0.05 6.25 81-119 51-143 40 40
1,2—Dichloropropane 50 0.05 6.25 12-192 2-225 40 40
cis—1,3—Dichloropropene 50 0.05 6.25 19-194 8-233 40 40
trans —1,3—Dichloropropene 50 0.05 6.25 19-177 1-206 40 40
Ethylbenzene 50 0.05 6.25 47-155 24-192 . 40 40
2—Hexanone 50 0.05 6.25 17-191 D-229 40 40
Methylene chloride 50 0.05 6.25 8-173 D-192 40 40
4—Methyl—-2—pentanone (MIBK) 50 0.05 6.25 19-186 D-226 40 40
Styrene 50 0.05 6.25 27-178 6—196 40 40
1,1,2,2—-Tetrachloroethane 50 0.05 6.25 49-140 24—-179 40 40
Tetrachloroethene 50 0.05 6.25 71-142 38-175 40 40
Toluene 50 0.05 6.25 60-144 18-177 40 40
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TABLE 1-16

CONTROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, AND SURROGATE SPIKES

SCOTT AFB, ILLINOIS

SPIKE CONCENTRATION®

~ CONTROL LIMITS

SOIL/SEDIMENTS RELATIVE PERCENT
ANALYTICAL SPIKING WATER {mg/kq) PERCENT RECOVERY (%) DIFFERENCE (%)
METHOD COMPOUND {ug/L) Low Medium WATER | SOIL/SEDIMENTS| WATER | SOIL/SEDIMENTS
SW846 8240 | 1,1,1-Trichloroethane 50 0.05 6.25 56-150 31-174 40 40
1,1,2—Trichloroethane 50 0.05 6.25 61-140 29-171 40 40
Trichloroethene 50 0.05 6.25 77-139 37-171 40 40
Vinyl acetate 50 0.05 6.25 26-200 5-239 40 40
Vinyl chloride 50 0.05 6.25 26-188 6—215 40 - 40
Xylenes (total) 150 0.15 18.75 14-181 7-211 40 40
SURROGATE:
1,2—-Dichloroethane—d4 50 0.05 6.25 77-113 72-117 NA NA
Toluene—-d8 50 0.05 6.25 90-110 87-116 NA NA
4—-Bromofluorobenzene 50 0.05 6.25 87-114 75-107 NA NA
SwW846 8080 | MATRIX SPIKE COMPOUND: -
' Aldrin 04 0.013 0.4 45-120 28-172 40 40
BHC, alpha isomer 0.2 0.007 0.2 39-131 15-171 40 40
BHC, beta isomer 0.4 0.013 0.4 19-143 D-184 40 40
BHC, deita isomer 0.4 0.013 0.4 24-138 8-164 40 40
BHC, gamma isomer (Lindane) 0.2 0.007 0.2 36-124 12-160 40 40
p.p'-DDD 0.8 0.027 0.8 35-139 12-172 40 40
p.p'-DDE 04 0.013 0.4 36-141 17-177 40 40
p.p'-DDT 0.8 0.027 0.8 30-154 13-185 40 40
Dieldrin 0.4 0.013 0.4 38-142 18-178 - 40 40
Endosulfan | 04 | 0013 0.4 56-152 23-170 40 40
Endosulfan i 0.8 0.027 0.8 22-194 5-213 40 40
Endosulfan sulfate 0.8 0.027 0.8 27-141 5-185 40 40
Endrin 0.4 0.013 0.4 32-146 18—-178 40 40
Endrin aldehyde 1 0.03 1 23-158. 6-190 40 40
Heptachior 04 0.013 0.4 38-108 10-138 40 40
Heptachlor epoxide 04 0.013 0.4 43-139 22-169 40 40
Methoxychlor 4 0.13 4 29-169 D-195 40 40
PCB-1016 10 0.33 10 54-114 36-144 40 40
PCB-1260 10 0.33 10 15-123 D-161 40 40
SURROGATE:
Dibutylchlorendate 1 0.066 1 36-137 D-168 NA NA
2,4,5,6—tetrachloro—m-—xylene 1 0.066 1 65—145 D-142 NA NA
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TABLE 1-16
CONTHOL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, AND SURROGATE SPIKES

SCOTT AFB, ILLINOIS

SPIKE CONCENTRATION®?

CONTROL LIMITS

SOIL/SEDIMENTS

RELATIVE PERCENT

ANALYTICAL SPIKING WATER (mg/kg) PERCENT RECOVERY (%) DIFFERENCE (%)
METHOD COMPOUND (ug/L) | Low Medium WATER | SOIL/SEDIMENTS| WATER | SOIL/SEDIMENTS
LUFT CAL |[MATRIX SPIKE COMPOUND: '

DHS Gasoline 5.4 10.8 10.8 53-125 46-126 40 40
Diesel 2.5 124 25 60-110 54-125 40 40
SURROGATE:
o—Terphenyl 48.8 12.2 48.8 NE NE NA NA

SW 846 8330 | MATRIX SPIKE COMPOUND:

HMX NE NE NE 50-113 42-119 45 56
RDX NE NE NE 68-120 70-123 61 68
"11,3,5-TNB NE NE NE 60-110 70-118 30 40
1,3—DNB NE NE NE 63—-121 60-125 42 51
Tetryl NE NE NE 71-117 68-126 68 72
Nitrobenzene 68—109 62-117 35 42
2,46—-TNT NE NE - NE 60-115 74-129 40 45
2,4—DNT NE NE NE 64-117 68-109 35 40
2,6—DNT NE NE NE 66—119 63-124 45 49

Sws46 9010/ | MATRIX SPIKE COMPOUND:

9012 | Cyanide NE NE NE 78-125 76—125 18 20

2 The spike concentrations for these methods vary according to the expected concentrations of analytes in the sample.
NA - Not applicable.
NE Not established at this time.
— No spike required.
— Precision and accuracy limits are based on method limits.
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1.13.3 Data Quality Assessment

Statistical techniques can be used to evaluate the comparability of
different sets of existing data and to evaluate the need to obtain
additional data. The most commonly used statistical approach is
the interpretation of accuracy and precision information. Another
statistical approach is the use of geostatistical information which
characterizes the location of the samples and the size of the site.
Law will use accuracy and precision information to assess the
confidence in the reported values and geostatistics of the

validated data to identify contamination plumes.

The statistical treatments of data by Law are in accordance with
current scientific concepts elucidated in standard references.
Precision is a statistical term which describes the closeness of
agreement between individual measured values of a given analyte in
a given matrix at a given concentration of analyte using a
specified analytical method. Precision is normally expressed in
statistical terms, such as the standard deviation of the values
about their mean, or as the coefficient of variation (CV), which is
the standard deviation of the mean expressed as a percentage of the
mean. Bias is similarly a statistical parameter which describes
the deviation, with algebraic sign, of the mean values of many
determinations of the analyte from its "true" value. This true
value must either be known independently or determined by another
independent method which is known to have no bias itself.

The precision and accuracy of environmental sample analysis are
greatly dependent on the sample matrix and the level of analyte
concentration, both of which determine what values of precision and
accuracy (bias) are écceptable for the use intended. This
dependence of precision and accuracy descriptors in analyses upon
matrix and concentration requires the chemists involved to use
professional judgement as to the range of values acceptable for

repeat determinations of the same sample. Horwitz, Kamps, and
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Boyer (1980) have shown this precision vs. concentration
relationship to hold for a large number of methods, matrices, and
analytes involved in regulatory programs.

All data generated within established concentration ranges for a
particular analyte will be compared to developed Shewhard Control
Charts, and they must meet pre-established quality control criteria
for accuracy and precision. If the quaiity control criteria is not
met, associated data will be qualified.

1.13.4 Documentation

Completeness and comparability of data are insured by adherence to
a standard data-set protocol and checklist of data required to be
available on laboratory report sheets for each type of anélysis
conducted. Each parameter data book must contain all data and
calculations associated with each independent determination. These
include such things as sample weight(s), dilution factor(s),
applicable determinative measurements such as titration values,
spectrometer readings, injection quantities, and standard(s)
identity and concentrations, as well as all calculations related to
each final value reported. Each laboratory report sheet will be
checked and initialed by a second competent scientist other than
the person who did the analysis to insure completeness of data and
correctness of all calculations in the report. For the occasional
project involving very critical samples on which serious action is
contemplated, the entire set of analyses on the same sample(s) will
be independently audited by a special project quality assurance
officer. For example, the analysis of drinking water samples from
residential wells where compounds were found to exceed the MCL.
Samples collected at Scott AFB are not considered to be in this
category. All work sheets, chromatograms, spectra, etc.,
associated with every analysis will be present in the parameter
data book. These ﬁill give instrument operation parameters and
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details of instrument set-up, such as columns used, mobile and
stationary phases and concentrations, temperatures, detectors,
spectrometer type, wavelengths, etc., as applicable for the type
analysis. All work sheets will bear a unique laboratory number
identifying that sample, relating the laboratory data sheets to the
sample. Each sheet will be recorded with dates and times and bear
the laboratory analyst’s initials.

1.14 CORRECTIVE ACTION

An effective QC program requires rapid and thorough corfection of
the QC problems. Rapid cofrective action (CA) minimizes the
possibility of questionable data on any project. The need for
corrective action originates when an inadequacy is found in the
method of analysis (e.g., inappropriate calibration) or a
determinate error occurs (e.g., calibration error due to standards
failure). Failures of the first kind are precluded by LENL and
Regulator/Contractee audits which evaluate analytical SOPs. The
analytical SOPs incorporate mechanisms to detect the existence of
determinate errors and specify the procedures to correct them.
Depending on the nature of the CA, it is classified as one of two
types, immediate and long-term. Immediate corrective actions are
the correction of procedures or repair of instrumentation that is
working improperly. Long-term corrective actions are the
correction of systematic errors, such as the detector on a GC‘
becoming dirty and 1losing sensitivity. Corrective actions
associated with field activities are presented in the Field
Sampling Plan.

1.14.1 Response

Many times the source of a nonsystematic problem is obvious to the
analyst and can be corrected immediately. Immediate corrective
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action routinely made by field technicians or laboratory analysts
should be documented as normal operating'procedures in instrument
log books or personal notebooks. The Supervisor and analyst should
compile a list of commonly encountered problems and the appropriate
routine <corrective actions (in addition to manufacturer’s
troubleshooting guides).

The Operations Manager and QA/QC Coordinator are responsible for
approving all corrective actions. Table 1-11 lists the corrective
actions necessary for each analytical method. Corrective actions
associated with sampling and collection or missed holding times are
presented in Table 1-17. |

1.14.2 Reestablishment of Control

Corrective action is not complete until the problem has been
effectively and permanently solved. Follow-up action to ensure
that the problem remains corrected is a vitally important step in
the corrective action procedure. Routine corrective actions, such
as recalibrating the instrument, are incorporated into the Standard
Operating Procedures (SOPs). Major corrective actions, such as a
systems failure, are handled in the following manner: Once a
problem has been technically defined, the Operations Manager and
the QA/QC Coordinator discuss the problem and jointly take the
following steps:

1.. Determine that specific corrective action is needed to
eliminate the problem and assign responsibility for

investigating, implementing, and documenting the
gituation;
2. Set a time schedule for determining the required action;
3. Assign responsibility and time schedule to implement the

desired action;

2597-0114.15 _ 1-132



eEET-T

TABLE 1-17

CORRECTIVE ACTION PROCEDURES(a)(b)

Scott Air Force Base, IL

SITUATION

FIELD OBJECTIVE AFFECTED

CORRECTIVE ACTION PROCEDURE

Field contamination (trip and ambient equipment
blanks — VOC analysis and rinsates — all
parameters analyzed)

Acquisition of defensible data

- Notification of Law Project Manager and QAO by
laboratory manager

— Review ASTM Type Il reagent water sources and replace
if necessary; qualify data :

— Document to file for final report

Note: Resampling may not be necessary if the level of

contamination found does not exceed any known action

levels, or interferes with the identification and quantitation

of any nearby peak of interest '

Field contamination (interfering compounds
detected in all blanks, except the laboratory
method blank, and corresponding environmental
samples) — VOC analysis

Acquisition of defensible,
justifiable data

| — Notification of Law Project Manager and QAO by

laboratory manager

— Review situation, determine source of contamination and
eliminate

— Review level of contamination found and extent of
affected samples; qualify data

— Executive decision by Law Project Manager as to course
of action

— Document to file for final report

Field contamination (equipment blanks only)

Acquisition of defensible data

— Notification of Law Project Manager and QAO by
laboratory manager

— Review decontamination procedures and correct
deficiencies

— Document to file for final report

Note: Resampling may not be necessary if the level of

contamination found does not exceed any known action

levels, or interferes with the identification and quantitation

of any nearby peak of interest

- 2597-0114.15
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TABLE 1-17

CORRECTIVE ACTION PROCEDURES(a)(b)

Scott Air Force Base, IL

SITUATION

FIELD OBJECTIVE AFFECTED

CORRECTIVE ACTION PROCEDURE

No QC sample to support data from sample batch
(For example, the lab neglects to prepare and
analyze a method blank or a matrix spike)

Acquisition of defensible,
justifiable data

— Notification of site supervisory personnel by laboratory
manager

— Mail appropriate samples if available

- If samples are not available, the Law Project Manager
and QAO will be notified

— Review site affected, impact of samples on site
characterization, determine corrective action

— Document to file for final report

Duplicate or replicate RPDs outside of control limits

Acquisition of defensible,
justifiable data

— Notification of Law Project manager and QAO by
laboratory manager

— Re—analysis of in—house samples by the laboratory

— Review site affected and impact of samples on site
characterization

— Executive decision by Law Project Manager concerning
the importance of affected data

— Document to Project manager and QAO

Expired samples (holding times exceeded)

Acquisition of defensible,
justifiable data

— Notification of Law Project Manager and QAO by
laboratory manager

— Review of site affected and impact of samples on site
characterization

— Executive decision by Law Project Manger concerning
the importance of the affected data

— Resample if necessary

— Document to Law Project Manager and QAO

2597-0114.15
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TABLE 1-17

CORRECTIVE ACTION PROCEDURES(a)(b)

Scott Air Force Base, IL

SITUATION

FIELD OBJECTIVE AFFECTED

CORRECTIVE ACTION PROCEDURE

Temperature of Cooler above 4°C

Acquisition of defensible,
justifiable data

— Notification of Law Project Manager and QAO by
laboratory manager

— Notification of site supervisory personnel by Law
Project Manager

— Review of site affected and impact of samples on site
characterization

— Executive decision by Law Project Manager concerning
the importance of the affected data

— Document to Law Project Manager and QAQO

(a) Corrective action situations too numerous to list. Table illustrates several examples.

(b) The AFCEE TPM will be notified if corrective action needs clarification as to whether resampling is required.

2597-0114.15
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4. Establish desired effectiveness of the corrective action
' and implement the correction; and

5. Verify that the corrective action has eliminated the
problem and document.

Table 1-11 1lists the corrective actions necessary for each
analytical method.

1.14.3 Documentation

To provide a complete record of QC activities all QC problems and
corrective actions applied must be documented. Historical records
assist laboratory management in identifying long-term corrective
actions, such as personnel training, replacement of

instrumentation, improvement of sampling procedures, etc.

A corrective action requires defined responsibilities for
scheduling, performing, documenting, and assuring the effectiveness
of the action.
(

A quality assurance corrective action request and routing form
(Figure 1-10) is used to document all long-term corrective actions
taken. The form may be initiated by any individual who observes a
major problem. If more than one problem is involved, each problem
should be documented on a separate corrective action request form.

Copies of the form are given to the Supervisor responsible for the
analysis, the Operations Manager, and the QA/QC Coordinator.
During the weekly staff meeting, a standing item for discussion is
QA problems encountered that week.

A corrective action status form (Figure 1-11) is used to monitor
the status of all corrective actions. This form is updated weekly
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FIGURE 1-10
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and distributed at the staff meeting with management. Corrective
action documentation associated with field activitiés are recorded
on Daily Quality Control Forms. These forms are presented in the
Field Sampling Plan. ‘

1.15 QUALITY ASSURANCE REPORTS

The management is informed of QA activities in three ways: (1) by
immediate verbal notification of QA problems, (2) by interim QA
reports, and (3) a written final QA report.

1.15.1  Report Content and Reporting Procedure

A final report will be prepared and submitted to Law Environmental
Government Services Branch at the end of a project by the QA/QC
Coordinator. Interim QA reports are prepared for projects lasting
more than 6 months. These reports will include the following QA
items:

An assessment of QC (accuracy, precision, and
completeness)

Performance and system audit results

Significant QA problems encountered and results of
corrective actions taken

Position of the individual preparing the QA reports.
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2.0 FIELD SAMPLING PLAN (FSP)

The following sections describe the plans and procedures to be used
during the field sampling activities.

2.1 FIELD OPERATIONS

This section of the Field Sampling Plan for Scott AFB describes the
field operations which will be conducted as part of this

investigation. Activities will include the following:

Site Reconnaissance and Preparation
Soil Gas Survey '
Soil Borings

Monitoring Well Installation
Hydropunch/Soil Borings

Aquifer Testing _

Soil Vapor Extraction Testing
Surveying

Equipment Decontamination

Waste Handling

Section 3.0 of the Work Plans describes in general terms the tasks
that will be performed at each of the eight IRP sites. These tasks
are summarized on a site by site basis in Tables 2-1 through 2-8.
Table 2-9 provides details of the field tasks to be completed in
connection with the background data requirements for the project.
Figures 2-1 through 2-8 show the proposed monitoring well, soil
boring and sampling locations at each of the sites.

In the following sections the methods and procedures to be adopted
for each of the activities is described.
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TABLE 2-1

FIELD TASKS FOR REMEDIAL INVESTIGATION
Site 1 - Landfill
Scott AFB, lliinois

Field Tasks

Rationale

Conduct a soil gas survey

Install 12 additional shallow monitoring
wells (MW1-12 to MW1-23) with 20
foot screens intersecting water table.

Install 4 additional deep monitoring
welis (MW1-12D, MW1-13D, MWI1-
14D, MW1-16D) with 20 foot screens,
immediately above bedrock, and one
deep recovery well with 30’ screen
immediately above bedrock (MW1-15R).

Collect ground-water samples from each
of the 17 new monitoring wells.

Collect ground-water samples from six
of the existing wells (MW1-4 MW1-
7. MW1-3 MW1-10S,MW1-10D,MW1-
11).

Collect subsurface soil samples from the
borings for MW1-17 through MW1-23,
Mw1-12D, MW1-13D, MW1-14D,
MW1-15R, MW1-16D; three from each
deep wvell boring (one at water table,
one at zone with highest head space
reading using PID, and one at base of
boring); two from each shallow well
boring (one at water table and one at
zone with highest head space reading).

Collect twenty surface soil samples
. {SS1-9 to SS1-28).

Collect five surface water and sediment
samples from locations SW/SD1-7 to
SW/SD1-11.

2597-0114.15 95

To aid in the delineation of the likely
extent of the contaminant plume.

To define the nature and extent of ground-
water contaminants in the shallow part of
the aquifer and extend the ground-water
database.

To define nature and extent of ground-
water contamination in the deeper part of
the aquifer and extend the ground-water
database.

To define nature and extent of ground-
water contamination and to extend
ground-water database.

To monitor trends in the contaminant
levels downgradient from the site, and to
expand the ground-water database.

Determine the nature and extent of
subsurface soil contamination.

To define nature and extent of
contamination in surface soils.

To determine nature and extent of surface
water contamination.
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TABLE 2-1

FIELD TASKS FOR REMEDIAL INVESTIGATION
Site 1 - Landfill
Scott AFB, lllinois

Field Tasks Rationale

9. Conduct twice daily water level 9. To improve the understanding of
measurements in five existing wells hydrogeologic conditions at the site
over a three month period using Well (potentiometric surface, ground-water flow
Sentinel single channel data logger, and direction, hydraulic gradient).
install 3 stream gauging stations.

10. Conduct a complete round of water 10. To improve the understanding of
level measurements in all existing wells “hydrogeologic conditions at the site
at beginning of field work and then {potentiometric_surface, ground-water flow
during field sampling effort. direction, hydraulic gradient).

11. Conduct a pumping test 11. To further determine the hydrogeologic

conditions at the site.

12. Collect one hydropunch sample near 12. To evaluate contamination in low portion

MW1-15R location. of aquifer in the vicinity of pump test site.
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TABLE 2-2

FIELD TASKS FOR REMEDIAL INVESTIGATION
Site 2 - Fire Protection Training Area No.1
Scott AFB, lllinois

Field Tasks Rationale
1. Collect 5 surface soil samples (SS2-1 1. To assess the levels of contamination
to SS2-5). in surface soils on basis of high soil gas

measurements in previous study.
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TABLE 2-3

FIELD TASKS FOR REMEDIAL INVESTIGATION
Site 3 - Fire Protection Training Area No.2
Scott AFB, lllinois

Field Tasks

Rationale

. Install two additional monitoring wells

{(MW3-4 and MW3-5) with 20’ well
screens intersecting water table.

. Collect ground-water samples from the

new monitoring wells and from existing
wells MW3-2 and MW3-3. .

. Collect two soil samples from the

borings for monitoring wells MW3-4
and MW3-5, from the zones which
exhibit highest head space readings.

. Drill 2 additional soil borings {SB3-3,
SB3-4). Collect two samples, one each
from the two zones that exhibit the
highest head space reading.

. Collect five surface soil samples {S$S3-1

to SS3-5).

. To further define the nature and the

extent of ground-water contamination
in the shallow part of the aquifer.

To further define the nature and the
extent of ground-water contamination
in the shallow part of the aquifer.

To define the nature and extent of
subsurface soil contamination.

To define nature and extent of
subsurface soil contamination, and
expand geological database for the site.

. To more accurately determine the

levels of metals contamination in
surface soils.
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TABLE 24

FIELD TASKS FOR REMEDIAL INVESTIGATION
Site 4 - Fire Protection Training Area No.3
Scott AFB, lllinois '

Field Tasks

Rationale

Use Hydropunch to collect ground-
water samples from 30 locations.
Analyze samples with Field GC. Select
monitoring well locations on basis of
results.

. Install one additiona! shallow

.monitoring well (MW4-4) with 20" well
screens intersecting water table, and
one deep monitoring well (MW4-4D)
with well screen immediately above
bedrock.

Collect ground-water sampies from
new monitoring welis MW4-4 and
MWwW4-4D,

Install two additional shallow
monitoring wells (MW4-5 and MW4-6)
at locations to be determined by
results of Hydropunch/ Field GC
sampling and analysis.

Collect two subsurface soil samples
from borings MW4-5 and MW4-6, one
at water table and one at zone which
exhibits highest head space reading.

Collect three subsurface soil samples
from the boring for MW4-4D. One at
the water table, one at zone which
exhibits highest head space reading,
and one at base of well.

Collect ground-water samples from
new monitoring wells MW4-5 and
MWA4-6, and existing wells MW4-1 and
MW4-2,

2597-0114.15
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To aid in the selection of suitable
monitoring well locations. To determine
the extent of ground-water
contamination in the shallow part of
the aquifer.

To determine nature and extent of
tetrachloroethene contamination
downgradient from site, and to
evaluate nature and extent of other
contaminants in ground water.

To determine nature and extent of
tetrachloroethene contamination
downgradient from site, to evaluate
nature and extent of other
contaminants in ground water, and to
extend the ground-water database.

To determine nature and extent of
ground-water contamination in the
shallow part of the aquifer and extend
the ground-water database.

To determine nature and extent of
subsurface soil contamination.

To determine nature and extent of
subsurface soil contamination.

To determine nature and extent of
contamination downgradient from the
site.
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TABLE 24

FIELD TASKS FOR REMEDIAL INVESTIGATION
Site 4 - Fire Protection Training Area No.3
Scott AFB, lllinois

Field Tasks Rationale
Drill four soil borings {SB4-4 to SB4-7) 8. To determine nature and extent of
and collect two samples from each contamination in subsurface soils.
boring, one each from the two zones
that exhibit the highest head space
reading.
Conduct aquifer (slug/bail) tests in 9. To further define the hydrological
MW4-4, MW4-4D, MW4-5 and MW4- conditions at the site and to extend the
6. ground-water database.
2597-0114.15 2-17
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TABLE 2-5

FIELD TASKS FOR REMEDIAL INVESTIGATION
Site 5 - Facility 8550 Spill Site '
Scott AFB, lllinois

Field Tasks

Rationale

Use Hydropunch to collect ground-
water samples from 30 locations.
Analyze sampies with Field GC. Use
results to determine optimum positions
of downgradient monitoring wells.

Install two shallow downgradient
monitoring wells (MW5-5 and MW5-6),
with 20’ screens that intersect water
table.

Collect two subsurface soil samples
from each of the borings for MW5-5
and MW5-6. One from each of the two
zones that exhibit the highest head
space readings.

Install one shallow monitoring well
upgradient from the site (MW5-4) with
20’ screen that intersects water table.

Collect two subsurface soil samples
from the boring for MW5-4. One from
each of the two zones that exhibit the
highest head space reading.

Collect ground-water samples from the
three new monitoring wells (MW5-4,
MW5-5 and MW5-6).

Collect five surface water and
sediment samples (SW/SD5-1 to
SW/SD5-5).

Collect 10 surface soil samples (SS5-1
to SS5-10)

To aid in the location of downgradient
monitoring wells. To delineate extent
of contaminant plume.

To determine nature and extent of
ground-water contamination in the
shallow aquifer downgradient from the
site.

To determine nature and extent of
subsurface soil contamination.

To determine nature and extent of
ground-water contamination.

To provide upgradient soil samples for
risk assessment purposes.

To determine nature and extent of
ground-water contamination.

To determine nature and extent of
surface water contamination.

To determine magnitude and extent of
surface soil contamination. Evaluate
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TABLE 2-6

FIELD TASKS FOR REMEDIAL INVESTIGATION
Site 6 - Facility 1965 Spill Site
Scott AFB, lllinois

Field Tasks

Rationale

2597-0114.15

Drill 20 soil borings to water table.
Collect soil samples at the 2 zones in
each boring which exhibit highest
head space reading.

At each of the 20 soil borings, use
Hydropunch to collect a ground-water
sample (HP6-1 to HP6-20).

Use Field GC to analyze ground-water
and soil samples from Hydropunch
locations.

Install one 6" pumping well (MW6-
8R), with screen extending from
above water tabie to approx. 35'gsl.

Collect 2 soil sampies from the boring
for MW6-8R. One each from the two
zones that exhibit the highest head
space reading.

Instaill 4 monitoring wells (MW6-4,
MWE6-5, MW6E-6, MW6-7), with
screen extending from approx. 2’ gsl
to approx. 30’ gsl.

Coliect 2 soil samples from each of
the borings for the 4 new monitoring
wells. One from each of the two
zones that exhibit the highest head
_space readings.

Collect ground-water samples from
the recovery well (MW6-8R), from
each of the 4 new monitoring welis

. (MW86-4, MWB-5, MW6-6 and MW6-
7) and from existing monitoring well
MW6-2.

2-9

To determine nature and extent of
subsurface soil contamination. To
facilitate use of Hydropunch to collect
ground-water samples.

To determine nature and extent of
ground-water contamination, and
delineate contaminant plume.

To determine nature and extent of
ground-water contamination.
Laboratory analyses will provide
confirmation of resuits.

To provide a pumping well for
pumping test and for soil vapor
extraction test, to further define
hydrological conditions and evaluate

" remedial alternatives (pump and treat,

air stripping).

To determine nature and extent of
subsurface soil contamination.

To provide monitoring points for
pumping test, to further define
hydrological conditions, and evaluate
remedial alternatives.

To determine nature and extent of
subsurface soil contamination.

To determine nature and extent of
ground-water contamination and
extend the ground-water database.
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TABLE 2-6

FIELD